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A hi I race. The pachydcmme genus Eumpuon Marseul. J 867 is revised. Currendy, three species arc recognized 
E. gracile Marscii). 1867. E . canfusum MafSCul, 1878 (both front Algeria) and F ullanucum sp. n from 
the Atlantic coasl of Morocco The new species differs from holh of Ihc previously known North Africtm 
species m-unly by remarkably densely punctate and sc«3ecous clypcus, 0y ail around setaceous pronotum. and 
by shape of niclalibia and paramercs The female of £ gracile is described for the tirst nine, females of E. 
confusion and E atlanlicum sp. n. arc sitll unknown. Europtron ihencum Balthasar, 1929 is considered a 
junior objective synonym of E confusum Known distribution of all three species is mapped and (heir 
bionomy is discussed 

Taxonomy, revision, new .species, type designation, bionomy, distribution, Coteoplera, 
Scarabscidae. Melolonthinae, Pachydemini, Palaearelir region 


INTRODUCTION 

About 200 species of Pachydemini, belonging to 19 genera, are present in the Palacarcuc region 
(Sabalinelii & Pontualc 1998). Almost 90 species in six genera are known from North Africa (Baraud 
1979,1985,1987a. b). Moreover, another 15 endemic Pachydema species were described from the 
Canary Islands (Baraud 1994, Lacroix in press). 

The genus Europtron Marseul, 1867 differs from all other North African Pachydemini by the 
simply acuminate apices of tarsal claw's. The claws are apically bifid in the remaining North Afrtcan 
genera: Ceramkla Baraud, 1987 \Elaphocera Gene, 1 S36\Elaphocerida Reitter, 1902 \ Pachydema 
Castelnau, 1832 and Tanyproctus Faldennann, 1835 (Baraud 1979, 1987a). Two North African 
members of the gerais Europtron have been known so far: E. confusum Marseul, 1878 and E. 
gracile Marseul, 1867, both from Algeria (Baraud 1979), the latter species has been also recorded 
from Morocco (Ahrens & Zorn 1996). The third, distinctive new species is described m the presenl 
paper. The only European species has been described by Balthasar (1929) under the name E. 
ibeiicunt from Valencia, Spain. However, several authors have expressed their doubt about the type 
locality and validity of the species (e.g., Baguena Corclla 1967, Baraud 1977,1992). 
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MATERIAL AND METHODS 


']Tic following codes (after Annie el al 1993) identify the collections housing (he material examined 

ABC’B Czech Republic, Cc*k6 Budejovicc, Ale* Bczdtk collection; 

C^CD Germany, Dresden, Carslcn Zorn collection, 

DACD - Germany, Dresden. l>irfc Ahrens collection: 

DKCC - France. Chartres, Denis Keith collection. 

DKCP rzcch Republic, Praha. David Krai collection. 

JBC'P Czech Republic. Prnlui, Jan Batclko collection. 

JRCP - Czech Republic, Podttwady, Jifi Rcjscfc collection. 

MlfNG - Switzerland. Geneve. Museum d’histoirc nanrrcllc (/van Ldbl); 

MNHN - Prance. Paris, Must urn national d'Histoirc naturcllc (Claude Girard). 

KHMB Switzerland, Basel, Naturhutonschcs Museum (Fva Sprcchcr); 

NMPC Czech Republic, Praha, National Museum (Josef Jclinck). 

Specimens of the newly described species arc provided with one printed red label: "Fxircprroo atlaitlicutn sj> 11 . 
HOI OTYPUS nr PARATYPUS with No and male sex symbol, A Bczdtk, D KOI, D. Keilh & M I x-roix del 
)W9" Exact Jabol Jala tire cited for the types only. separate labels are indicated by double slash (•'/) Authors’ 
remarks and complementations arc found in square brackets Ipj - preceding data are printed, [h] - the same hue 
handwritten. MS manuscript: m - rnalcfs), f- fcmalc(s) 

SYSTEMATIC PART 
Europtron Marscul, 1867 

Europtron Marscul, 1867 81, Renter 1902: 96; Dalia Torre 1913- 302 (catalogue); Balthasar 1929: <31. Winkler 
1929 1095 (catalogue); BAguena Corclla 1967: 326; Baraud 1977 283; 1979: 309; 1985. 394; 1992 569 

Type species. Europtron gracile Marscul, 1867 (by monotypy). 

Diagnosis. Male. Small to medium-sized beetles (body length 5.0 8.5 mm). Body elongate, convex, 
dorsal surface shiny. 

Clypeus feebly semiellipue with distinctly upturned margin. Labrum small, narrow, flattened, 
hardly visible. Eye-canthus present, short. Frons bare. Antenna with ten antennomeres. club pen- 
tamerous, globular, distinctly shorter than antennal shaft. Terminal maxillary palpomere elongate, 
parallel, dorsally without excavation. 

Pronotum convex, transverse; with all sides rimmed, anteriorly without membraneous margin, 
lateral margin w ith row of long, erect setae. Elytron convex, rounded apically, bare; striae feeble or 
obsolete. Macroptercus. 

Proribia tndenlale, basal dent in some specimens off. atlanlicum sp. n. almost obsolete. Termi¬ 
nal calcar slim, inserted against cmargination between median and apical dents. Mesotibial calcars 
inequal. Posterior tibia short, widened apically, with medial transvcrsecarina; terminal calcars slim, 
not dilated apically. Posterior femur remarkably short and stout. Tarsi elongate, tarsomeres simple, 
cylindrical, with bare ventral side. Claws long, equal, slim, ventral ly not denticulate, simply acumi¬ 
nate apically (not bifid). 

Pygidtum short, rounded apically. 

Sexual dimorphism distinctly pronounced in E gracile (females off. confwrum and E. atianti- 
cum sp. p_ are still unknown): females remarkably larger and more robust than males (cf. Figs 13,25), 
apterous, eyes much smaller, only slightly visible in dorsal aspect, minute anterior claws and lacking 
of terminal calcar of protibia. 

IhsTRiDUTiON. North Africa: Morocco, Algena; ? Spain. 




Figs I 6 Head (odd numerals! and posterior tibia (even numeral-) Luropiron ai/irrtiiiuH >p n (pwralypus No 2) 
(I 2). H conftrnim Mmseul (Algeria Laghouat) 4). F xnutlt' M.irscul (Alpena LI (iolcal t5-(il 
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l ies 7 I' I Jlciiil aspect (odd numerals) and dorsal aspect (even numerals) of paratnercs Europium ai/anlicum 
sp n. Iparalypus No 2) l7 S). t lon/usum Murseul (Algeria Laghowil) ('» 10). F yt'an),- Marseul (Algeria FI 

Ooka) (11-12) 
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Huroptron atlanticum sp. n. 

(Figs 1 2,7-8) 


tuiopiron great* Alircns & Zorn 1996. II 

Tvri- material. All males Tlolwvpc and 14 paraiypcs Nos 1-14, labelled: Moiocco 1997, AGLOU PLAGE, 
7 5 [19]37. J5 km N of Ti/mt, Balclka cl Podrou/kova fPodrou^kovS] lgi. fp|; 4 paraiypcs, Ncs 15 IS, Libelled. 
Morocco 1998. Aglou Plage / J5 km N W of TJZNJT, 21 fi J998, Jan BalcJku ei Htwa Bolclkovs JBiwdkovSJ Igi 
|p]. 2 paraiypcs, Ncs 19. 20, labelled: MAROC 25 m, Tiznil 12 IV[I9J99, Aglou-l’lagc. Kciih & Ollivicr |lgi] |p|. 
5 paralyses, Nos 21-25 labelled SOUTH MOROCCO. Sidi Rbat/Qued Massa. 50 km S of Agadir, 24.IET.| I9j93. 
leg C Aim [pj. 2 paialypes Nos 26, 27, labelled Maroko - S V.', MASSA, Rcjsck [tgt.]. 10 5.1991 [pi. Holotypc 
ord paralytics Nos I und 20 an MNHN. purutypes Nos 2-4 and 25 in ABCB. paraiypcs Nos 5. 6 and 22. 2J in 
CZCD, paraiypcs Nos 7-9 and 24 in DKCT. paraiypcs Nos 10 14 m JBCP, paraiypcs Nos 15.16 in NMPC. 
puralypes Nos 17,18 in VtHNG. paraiypc No 19 in DKCC. paratype No 21 m DACD; pararypes Ncs 26, 27 in 
JKCt* 

Amhtionai. material fxamiseo Morocco, Mogidor (= tssaouira|- 1 rn in MIING (coll R. Pciroviiz) 

Description. Body length 5.0 8.5 ram (holotype- 7.0 mm, 26 specimens measured). Body elongate, 
subparallel. I Joraal surface shiny, colour chestnut to dark brown, clypcus in some specimens paler 
than the rest of head, elytra yellowish with dark suture. Ventral surface shiny, chestnut to dark 
brown. Setation pale. 

Head (Fig. 1). Clypcus semielliptic with distinctly upturned margin. Surface coarsely and densely 
punctate; punctures separated by approximately their diameter; surface covered with short, erect 
setae. Frontoclypeal suture absent. Vertex bare, finely and densely punctate. Eye-canthus with 
several long, erect setae; angle between lateral margin of clypeus and canthus obtuse. Antenna 
with ten anrennomeres. antcnnomerc 1,2 and 3 elongate, antennomer? 2 longer than antennomere 
3, ante n no me re 4 and 5 strongly transverse, antennomere 1 and 2 covered with long, erect setae, 
antennomere 3 5 covered with short, erect setae; club pentamerous, distinctly shorter than anten¬ 
nal shaft. Terminal maxillary palpomere elongate, apically rounded, about twice as long as pal- 
pomcrcs 2 and 3 combined. 

Pronotum convex, transverse, about twice as wide as long, widest approximately in anterior 
third, base broader than anterior margin; all sides distinctly rimmed with a row of long, erect setae; 
anterior and posterior angles obtusely angulate; anterior pronotal concavity almost lacking. 

Scutellum semielliptic, slightly wider than long, posterior margin broadly rounded; finely and 
sparsely punctate. 

Elytron convex, in basal half nearly parallel, narrowed apically; bare; punctation simple, irregu¬ 
lar, coarse and dense; striae not indicated; lateral margin with a row of erect setae, that are distinct¬ 
ly shorter than those in marginal row of pronotum; sutural interval flat. 

Ventral surface covered with moderately dense, long setae. 

Protibia tndentiue. basal dent in several specimens almost obsolete; terminal calcar slim, long, 
inserted against cmargination between median and apical dents. Claws regularly curved, simply 
acuminate apically. Posterior femur short, broad, coarsely punctate. Posterior tibia (Fig. 2) short, 
stout, strongly dilated apically; apical transversal surface strongly convex; outer surface almost 
impunetate except several setae at base and two transversal setiferous rows of punctures; inner 
surface densely punctate, and covered with long, hair-like, erect serae. Both terminal calcars dorsal- 
ly convex, venlrally flattened, and apically rounded. 

Propygidium almost bare, only apical margin covered with a row of short setae. Pygidium with all 
sides rimmed, except medial part of basal margin, basal half sparsely punctate, with long erect setae, 
apical half impunetate. 

Paramere (Figs 7-8) long, rounded apically, in lateral aspect remarkably narrow in apical third. 
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Female unknown. 

DrFFKReNTiAi. diagnosis see Table l. 

Namf. derivation. Tlie specific name refers the geographical distribution (western part of Morocco, 
near the Atlantic Ocean) sec Fig. 26. 

Collett ok circumstances. Specimen* from Sidi Rbat were captured sitting on lower vegetation in 
a flower-rich dune habitat, at about 3 p. m. They were remarkably active (C. Zorn pers. comm.). 
Specimens from ’1 iznit (May 1997) were collected at dusk emerging from sand dunes, but no spec- 
men has been collected at light, specimens from Tiznit (June 1998) were captured in flight above 
sand dunes at about midday (J. Batelka peis. comm.). Specimens from Tiznit (April 1999) were 
collected in the afternoon sitting on yellow flowers of Asteraceac. The weather was sunny ar.d 
windy. Males of the species seem to be polliniphagous. 

Comm cmlwary note. I he specimen from Mogador [= b-ssaouira], deposited in MilNG is a male, 
but its abdomen is somewhat damaged and the aedeagus is missing. Therefore the authors have 
decided to exclude this specimen from the type series. 

Distribution. Morocco: Aglou Plage - type locality, Sidi Rbat, Mogador (this paper). 


buropfron confusum Marsevl, 1878 
(Figs 3-4.9-LO) 

Huropinjn lonjusum Murscul. 1878: 60; Kciller 1902 96; Dalla Torre 1913. 302 (catalogue). Winkler 1929 
1095 (catalcusuc): Baraud 1979 310: 1985: 396 

Furopttnn ihericum Balthasar, 1929 41 (type locality- Valencia); BSgucna Corclla 1967. 326, Baraud 1977 283. 
1992 570. syn. a. 

T y?e Lot ality. Laghouai (Marseul 1878). 

Tvn M-TtiCAi i xaviinih. Lu^piwn confusum I.edotypc (m. Icngih 7 0 nun), labelled Luroptnm confusum Ijigb- 
fHiat 78 (blue ruuod label, h ]>! J. U . Laghouai [peco round label, hj '/ conlusum M Ab 16 69 ALg '/ Lcciotyps / 
/ Futoptron ccnfusum Marseul, M. Lacroix del 1999, in MNHN |dcsigr.a!cd as hclotypc by Baraud (19?9)J. 
Fumptmn ibericum. llololypc (m), labelled Valencia llispair.a fpj •/ Typus fred label. p| U Furoptrati ihancum m 
[iJoliliasuc‘» MS] !• Furoplron ibvnoum Ralthiour, 1929 HOLOTYPUS ITavid Ktal de» 1999 [red label, pi // 
buropiroi confusum Marseul. 1878 L>avjtl Krai dot. 1999 Ip), in NMPC (coll V. Balthasar) 

Awtionm maitrial examined Algeria, Biskra: Durr.om (Igi ). I n in MNHN (coll I’. PcycmhoO); Brerina: 70 
km mcr 1*1 Bayndh, 850 m. June 6. 1986, Blczma Igl, I in in DKCP; F.1 Gotta: February 1919, Surcouf flgt 1, 1 
in in MNHN (coll P PeyenmholTJ, laghouai: J. Payrcm |lgl.]. 1 m in MHNG. 7 m in MNHN (noil. A CtiobaulL 
2 in in MNHN (eoll. A DcniaDcii), l m in MNHN (coll. R Dcuioflys). 32 m m MNHN (coll K Obothir). 5 m 
in MNHN (coll M. Pic), 2 m in NHMB, 2 in in NMPC; Zimra: 1£L Gclia env, November 19IS, SurcoutT^gl | 1 
m in MNHN (coll P Pcycrmihott) 

Diagnosis. For the diagnosis see Table 1. 

Complementary notes Specimen designated as '‘holotypc" of/?. confusum by Baraud ( 1979} is in 
fuel the Icctotype (see Article 74 (b) in the 1CZN 1985). 

The description of E. ibcricum was based on one specimen from Valencia, Spam (Balthasar 
1929). One of the authors (D KrAl) has examined type specimen (male) of E. ibcricum, which is 
deposited in NMPC. This specimen is without any doubt conspecific with£ confusum. 
Distribution (Fig. 26). Algeria: Lnghouat-type locality (Marseul 1878: repeated by Reiner 1902, 
Jiaraucl 1979.198.5); Biskra, Brczina, E GoJca, Zirara [El Go?ea env.] (lilts paper). The type locality of 
E. ibcricum, Spain. Valencia (Balthasar 1929). seems to be doubtful, and is probably based on a 
mislabelled specimen (see Discussion). 



Europtron gracile MarseuI, 1867 

(Figs 5-6.11-25) 

turopiivf graclle MarseuI. E857: 81; Rcittcr 1902 : 96; Dalla Torre 1913: 302 (caiatopuc); Winkler 1929; 1095 
(catalogue); Kochcr & Rcymond 1954; 222; Thcrond & Hollandc 1965: 871; Baraud 1979: 309; 1985 395. 
Fumplron Bayonnet Chobaut. 1896 413 (type locality: Gharda'ia); RcittCf 1902: 96 (*yn to E %/acifey, Dalla 
Torre, 1911: 102 (catalogue); Winkler 1929 1095 (catalogue). 

iv'vpuon Iwyonnei: Hoiuwd 1979: 309 (syn to £. gracih-. lectolype designation). 1985 396 (syiL to L. gracile). 
Type locality. Ouargla (MarseuI 1867). 

TvfF HAirai.vl EXAMINED Europium gractle. Ixctotypc (m, length 6.0 mm), labelled Callicncmis sp. n , [illegible 
word]. Onargl:-. due 67 (blun round label. hj // Puchydemti OU Callicncmis [rectangular label, lij // bte Miu»col n° 37 
[!ij /' gradlc Mats. Ab. 67 ’81’ Oiuirglla] [hj // Huroptron Mars Ab 67. 82’ [blue round label. Ii] // Museum Pans 
Col. MarseuI Ip] // Holotypc [Barauc's labcl| // Lcctotypc It Huroptron gracilc MarseuI. M. Lacroix dct. 1999, in 
MNHN (coll. 5 A. MarseuI) [specimen designated as holotypc by Baraud (19 7 9)|. Europlton Eayonnci. I-cctotypc 
(in. length 6.0 mm), labelled: fihardai'n Dr Chobaul //Type// Fumplron Chob Bayonnei Chob. [Chofcaut’s MS] / 
/ Lectolype // Europium bayonnei Chobiuit, M. Lacroix del. 1999. in MNHN (coll. A Cliobuut) (lectolype 
designated by Bor cud (I979)J. 

Additional v .attriai FXAMiNFii Algeria. B6ni Abb^s: 1936, Dr. Ducros [lgt-1. I m ir> MNHN (coll. P Peycriinliofl). 
Miiicli 1947, swimming-pool. Raymond Igt.. 3 in and 2 1 in MNHN (coll P PeyenmhofO. Stioura. April I960. 3 
m in MNHN (coll. A. Hollandc); 27.-28.iv. 1987, David Kril Igt., I m in ABCB. i? in DKCP; El Col6«: 1934. L. 
Ghopard [igt ], 2 m in MNHN; May 1942. R Paulian [Igt 1, 19 m in MNHN; 29.-30 iv.1987. D. Krdl Igt.. 4 m in 
ABCB 17 m in DKCP; C.hardala: May 1897, 5 :n in MNHN (coll. L Bedel), 748 m m MNHN (coll A Chobaut). 
15 ill in MNHN (cpll I Kairmairc), I in in MNHN (coll K. Oberthur), 2 m in MNHN (coli. A da P.;rrin), 3 m 
id MNHN (coll A. Pulon); I m in NMPC (coll. V. Balthasar); Dr. Chobaut [Igt ]. J m in MNHN (coll. A. Cliolwut) 
I n in MIMU (coll G Prey); M’xab: 3 m in MHNG, 4 m in NUMB (coll. G. Frey). 2mm NMPC. 3 mm NMPC 
(coll. V. Balthasar): Timimoan: 28.-29.iv.1987, D Krdl Igt, I m in AUCU, 3 tr, in DKCP. 



Fig II Europtron gracilr MarseuI (Algeria: Beni Abbis), I'cmaic habitus (druwing by M. lacroi*) 
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Iigs 14-25 Europiron graale Marseul (Algeria Beni Abies), fcrtmlc (14 24) mule (25) 14 head. duisul view. 
15 head lateral view 16 - antenna, 17 head and pronotum. IS protib:a 19 protareus and claws, 20 
mciafcmur and mctaubia 21 mcsonbia. 22 - propygidium and pygidium, 25 - apex of mcraubia w,tn spurs 24 
- schematic shape of the body, 25 - schematic shape of the body {drawings by M Lacroix) Scale - I mm 
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Tab. I Character matrix for separation of males of the specie.' of the genus F.uropiron Mar&cul 


character 

£. ulftwlu'iim sp. n 

E Corfu 

F gracile 

body iaiEfn 

5 fl-fi i xm 

6.5-7 0 mm 

4 5-7.5 Rim 

colour 

hpad and pronolr.it 

head and pronotum dark 

unicolorou*. yellowish 


chestnut lo tl.uk brown. 

brown, elytra chcslnul 

brown 


elytra yellowish 

lu dark brown 


clvpcUf 

coarsely and densely 

with several shallow 

with several shallow puncture}.. 


punetalc and setaceous 

(Fig. 11 

punctures, bare (Tig 3) 

tare (Fig 5J 

shape ot clypcus 

scir.i elliptic 

ogival 

ogival 

frons 

flat 

flat 

cct.cxcd ir. the middle 

vertex 

finely dcmclv punctate 

remark ably rugose 

remarkably rugose 

term iris 1 mnxillar 
polpomcrc 

upically rounded 

apieally feebly acuminate 

apieally feebly acuminate 

anterior pronotal 

a: most locking 

almost tacking 

distinctly impressed 

COnCflVrfy 

anterior and posterior 

setaceous 

bare 

bare 

pronotal margin 
pronotum 

coarsely arid densely 

coarsely a:id sparsely 

finely end sparsely punctate 


punctate 

punctate 


scutcllum 

wnlcr iha-i long 

as wide as lore 

a.' wide as long 

punclalicn of elytron 

simple, coarse and dense 

double, conrsc and dense 

double, line end dense 

sutural interval 

flm 

rem;irkjbly convex 

flat 

of elytron 
protibia 

tndcniatc, basaJ dent 
obsolete 

tridemate 

tridcmctc 

nici.ifoinur 

coarsely punciaic 

almost impur.cwtc 

almost iRlju Delate 

shape of inetatibia 

upieal transversal surface 

apical transversal surf at a 

apical transversal surface more 


strongly cunvox (hig. 21 

more or less Hat (Fig 4) 

or less flat (Fig b) 

clams 

shorter, regularly curved 

shorter, regularly curved 

remarkably long, curved :ti 
apical ihtTd only 

pa rani ere 

in lateral a.'pCCI 

ut lateral aspect not 

in lateral aspect not 


remarkably narrow in 

romnrkiiblv narrow 

remarkable narrow (Ftp 11J 


apical third (Fig ">) 

(Fig. ')) 



Description of female (Fig. 13). Body length 9.0 mm (2 specimens measured). Body robust, broad, 
with rounded sides (Fig. 24). Dorsal surface moderately shiny, bare, reddish brown. Apterous. 

1 lead. Clypeus large, subsemicircular. anterior margin with a median, minute, acute point Clypcus 
and frons densely and rugosely punctate, vertex finely punctate. Frontoclypeal suture incomplete, 
in the middle broadly interrupted (Fig. 14). Eye-canthus wide (Fig. 15); eyes very small, hardly 
visible from above. Antenna wiih ten antennumercs. amenmimcrcs 1 and 3 elongate, anlcimoinere 
2 trapezoidal, antennomeres 4 and 5 strongly transverse, club peniamerous, disrinctlv shorter than 
antennal shaft, antemtomere 10 shorter rhan antcnnomercs tv-9 combined (Fig. 16). Terminal maxil¬ 
lary pulpomerc broad (Fig. 17). 

Pronotum convex, all sides distinctly nmmed, lateral sides with a row of long cruet setae (Fig. 17). 
Surface of pronotum moderately densely and finely punctate. Anterior pronotal concavity indis¬ 
tinct. 

Scutellum semielliptic, with rounded apex (Fig. 13). 

Elytron convex, hare: sutural interval elevated. Apex of elytron broadly rounded (Fig. 22). 

Protibia tndentate, basaJ dent very distinct, median ami epical dents Jong, with acute apex; 
terminal calcar absent (Fig. 18). Anterior tarsus short, with very minute claw (fig. 19). Mesotibia 
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rig 26 Map of uislribulion of iho gcnjs b'uropiron Marscul Qucslior mart, indicates the type locality of £. 
ibericiun Balthasar 


elongate, median lantus with basotarsomcrc longer than tarsomeres 2 and 3 combined. Posterior 
femur short, globular {Fig. 20). Mclatibia very short, strongly dilated apically, both terminal calcars 
llat (Fig. 23). Posterior tarsus short, with tarsomeres moderately enlarged. 

Propygidium exposed, densely puctate and covered with short setae {Fig. 22). 

Diagnosis. For the diagnosis see Table 1. 

Collection cikcum&tanci-.s. All specimens {males) collected by D. Krai were captured at night, 
attracted by the street uluminescence in intravillan of the oases mentioned All three localities are 
surrounded by sand dimes. 

Cij.wpf>A ii-wrARY vo/K Specimen designated as “hololype*' off. gracile byBaraud (1979) is in fact 
the lectotype {see Article 74 (b) in the ICZN 1985). 

Ahrens & /orr. (1996) recorded E grucile from Morocco on the basis of several specimens 
collected in Sid; Rbat. The authors examined these specimens and found, that all of them belong in 
fact to E. atlantlcum sp. n. 

Disixibution (Fig. 26). Algeria: Ouargla type locality- (Marseul 1867; repeated by Reittcr 1902 [as 
1'QuargliiJ,Thfoond&Hollande 1965,Haraud 3979,1985),BeniAbbfcs(Tb6rond&Hollar.de 1965), 
Ghardaia (Chobaul 1896 - type locality of£. bayonnei , Buraud 1985), El Golia, Metlili (Baraud 
1985), Ougarta (Kother & Reymond J954). M’zab[Ghardaia env.J, Timimoun (thispaper). 
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DISCUSSION 


While Fumplron gracile seems to be a typical nocturnal species, E aUanticum sp. n. apparently 
exhibits true diurnal activity. Lacroix (1994) mentioned a similar diurnal activity lor Canudema 
socotrae Lacroix, 1994 and Eucyclophylla namaqua Evans, 1987. However, he states that this kind 
of behaviour is not common in Pachydcinini, which are mainly crepuscular or nuelumal insects 
and good flyers that are mostly captured at light. 

This assertion should he somewhat revised: during the same trip when paraiypes of E afltwri- 
cum sp. n. Nos 1 9 20 were captured, a large series of Pactydemu anthracina Fairmairc, 1860 was 
found near Hssaouira during day-time. Two females were observed feedingon yellow flowers of 
small plants of the family Brassicaceae, while inales were living around near the ground searching 
for females. Females showed an evident erratic behaviour; they seemed to be emitting pheromones 
to attract mules, and often a single female sitting on the grass was surrounded by several males, 
l’rom the zoogeographical point of view, both of the previously known Euruplnm species (E. 
gracile and F. confusum) are typical Sahara elements, that are highly probably confined to sand 
dunes covered with sparse vegetation (localities Bern Abbes, El Golea and Timimoun). Both spe¬ 
cies are absent from the sea shore dunes in the whole African Mediterranean area. For this reason, 
die record from Valencia (Balthasar 1929 as E. ibericum ) is most probably based on a mislabelled 
specimen. On the other hand, E atlanticum sp. n. seems to be closely tied with sea shore dunes of 
die Atlantic Sea in Morocco and it seems to be endemic for this region like several other scarahaeid 
species, e.g., AmphimaUon insculptum ftrenske, 1889, Pachydema emflusi Escalera, 1914 andl/on- 
tor iel! a eluphoceroides Escalera, 1914. 


Acknowledgements 

Thank* arc due id ali colleagues and institutions mentioned above, which enabled the authors to study material al 
their disposal, and to the staff of the Laboratory of Electron Microscopy. Institute of Parasitology. Occh 
Academy of Sciences. Ccskd Buddjovicc (V B4rta, B Borovikova, and A Polak) for their help with preparing the 
SCAN microphotographs David S. Boukal (Institute of Entomology, Czech academy of Sciences, Ccskc Buddjo- 
tice) end Jar Ri)2i£fca (Czech Agricultural University. Praha) critically commented the muruncrpt Taking of SE.W 
microphotographs was supported by the Grant Agency of the Czech Rcpblic - Grant No 206'97/IK>?7 

REFERENCES 

Ahrens I) <k Zorn C 1996: Inlcrcssantc Scarabacoidca-Fundc (Col) aus Murokko, mu Bcmcrkungen zur 
Taxonomic dcr Aphodius sphacclatus PANZ -Gruppc Enlomol Nadir Ber 40 11-17. 

AP.KT.rr H R Jr, Samiifison G A A Nbhid* G M 1993 The insect and spider colleclinn of the world Flora and 
Fauna Handbook Aw //, Second Edition Gainesville Sandhill Crane Press, 30$ pp 
BAoui \i CORCiL.v L. I $>67 Scarabaeoidca de la Fauna ibero-baltar y pirenaica Madrid. Jcsmuto EgpaAN dc 
Entomologia. 576 pp 

Balthasar V 1929 Novy druh radu Europtron Mars zc Spaodlska (Rmc ncuc Europtron-Art aus Spanicn) fas 
C> Spider Fntoirtol 26 41 42 (in Czech and German) 

Baraud J 1977. Golcopi&rcs Scarabucotdea, Faunc tie I’Europe occidentalc. Belgique. France. Grantic-Brcagnc. 

Kaiic, Pdnmsulc ibersque Suppt tfouv Rev Entomol 7(3). 5-352 pp. 

BaRAUO J 1979 Colcoptdrcs Scarabacoidca de I’Afriquc do Nord. 3* note les Pachydcmim Aruds Sac Er.tonwi 
Fr (V SJ I> 247 110. 

Bah*i o J 19$5 Coleopteres Seanibueoidea, Faunc du Hard de I'Afnquv du Marne uu Smut L/uyil. tn/rmuf . 
46 Parts Editions Lcchcvoltcr. 651 pp. 

BakauoJ J987a. Revision dcs lilaphoccra d’tiuropc (Coicoptirc*. MclolonthiCac) Amis Soc Entomol Ft (S 
SJ 23 125-134 

BARAUn j l9S?b Ciilonprrrcs Scarabaeoidca du Nord dc l’Afhquc. addenda cf corrigenda Ann/* Sac Enfamol Fr 
(N S) 23 351 366 


405 



RARAiin J 1992 Cokopttns Sairabaeoutea d Europe Faun? de France ?P I .yon Fed Fr Soc Rnlomol A Sec 
f.inn dc Lyon. 856 pp 

B*haui> J 1994 ColcopWres Scarobacoidca dcs Archipcls utlar.liques. Asores, Canaries cl Miidcre (Suite cl lin) 
flu/; Mens i oc Lim Lyon 63: 73-96 

CHOBAtn A 1896 Description d’un Mclolonihidc nouveau du Sud Algcrtcn (Cnl) Annh So? F.nUunvl F> 45 
413 414 

IM1.1A TOtlur K W von 14(3 Fam Scarabaeiduc Subtam Mclofonlbitmc Pp 291 450 in (unh V.' & 
ScilfcNitLiNii S (cd» ) Colcoplcrorom CatalogUS. Vol XX, pur, 50 Ocrlin W Junk. 450 pp 

ICZN 1985 Internauunal Code of Zoological Nomenclature 3* Edition London International Trust tor 
Zoological Nomenclature, 338 pp 

KOCliFR 1. & Rrymond A 1954 Fmomologc Pp 191-260 Tri July F, PotiPYTO A . Guinpt Pti . Sauvage Cl, 
PanOuSE J -R. VaCKOnM, KOCKER I. & KEYMONO a (cds i f us Hamada Siuf-Manwamcs fhio /iuf it] 
Cher Jen, Ser Ciner 2 I 289 

Lacroix M 1994 Pachydcminac dcs regions limitrophcs du Golfc d’Aden ct description, dc Canudcma socotrac r 
gen , n sp (Colcoptcra, Scarabacoidca, Mclolonthidac) Rev Fr F.ntomal (NS) 16 153-170 

T.MfcOIX M 1999 Contribution u la connaiSsancc dcs Pachydcmmac dii pal caret K]uc occidental 11 Unc rouvcllc 
espCcc du genre PacJtydcma Cuslcfnuu dcs lies Canaries (Cofcopleru. Scarabacoidca. Mdofonlllidac) flow t r 
t'niomo! (NS) 21 in press 

Mapsf.UI. S A dc 1867 Descriptions d'cspcecs nouvcllcs (Ruropiron gracilc) I. Ahull* 4 80-82 

MaRsful S A dc 1878 Melanges (suite) L Aheille 16 54-60 

K fitter L 1902 Bcslimmungs-Tabcllc dcr Mclolonlhidae aus dcr cure pa i sc hen Fauna uud den angrenaenden 
Landem, cnchtdCccid die Cruppen dcr Pachydcmim, Sencim und MclotonCiiiru HI Ted Ferhandl Naxurjonth 
Verein Brum 40(1901) 93-303 

SaBatixrui C, & PosmiM.fi (1 1998 Mclolonthmac and Pachydcmmac of Arabia (Cdlenplcra Scaiahaeoidca 
Mclolonlhidae) Fauna of Arabia 17 107 146 

inmost) J A Hollands A 1965 Conlrihulion a 1‘clude dcs Colcopleics du la region dc Beni Abbes Ct dc lu vallCe 
dc fu Saoura Amts Sue Entomul Fr (N 5) I 8 SI 877 

WiNXLtR A 1929 Lamcllicomia Pp 1025-1134 In Catalogus Coleopter or urn region;* paiaearcm.ae, pars 9 
Wien A Winkler pp 1009-1136 


406 



Acta Soc ZooI Hohem 6.1 40?-425. 1000 
ISSN 12II-.T76X 


Subspecific taxonomy of Leisius montanus from Central Europe 
(Coleuptera: Carabidae: Nebriini) 

Jan FarkaC & tMilos Fassati 

Faculty of Forestry, Czech Agticulturat University, Kamycki 057, CZ-165 21 Praha 6, Czech Republic; 

c-mail: farkac^/Jlf czu cr. 


Heieivct! June it,, 1999, accepted December 3. 1999 
Published December 2d, 1999 

Abstract. Three new subspecies cf Leutus [PogonophoruS ) moniunus Slcpbcns, 1827 arc described and 
illusircucd I- (P ) montanus mrctinhcus ssp. n. from Krknnofcc Mls (~ Giant Mis ), bordering Bohemia 
and Poland. L IP) montanus kulttanus n from Bohemia ami Germany, and L {P) montunus pav.1oy.-ybt 
ssp n from l)abia Gbra M«„ bordering southern Poland and northwestern Slovakia. L montanus is for the 
first time recorded from Slovakia 

Taxonomy, descriptions, new subspecies, Coleoptera. Carabidae. Leisius montanus, Czech 
Hepublic. Germany, Poland, Slovakia 


INTRODUCTION 

The present subdivision of the genus Leisius Froheh. 1799 was published by PerrauU (1980,1982, 
1992). In this concept, the subgenus Pogonophorus Latreille, 1802 contains several taxa, of which 
three species groups have to be taken into consideration for centra! Europe: L spinibarbis-group, 
L rufomarginatus -group and/-. ovipennis-group (sensu Pcrrault 1982). The/, spinibarbis- group 
contains, in addition to the species previously assigned to the subgenus Oreobius K. Daniel, 1903 
(A apfelbecki Gangelbauer, 1892,/. glacial is Fiori, 1X99,/.. gracilis Fuss, 1860, A. imita/orBrat, 
1914, A. noesskei Banninger, 1931, A punclatissimus Breit 1914.A. pyrenaeus Kraatz, 1863. A roust 
Pulpan et Reska, 1977, and A. ucraimcus Lazofko. 1954), the species A. spinibarbis (Fabricius. 
1775), A. magnicolUs Motschulsky, 1865 and the complex of A montanus (see Assman 1993,I lorva- 
tovich 3971 and PerrauU 1991, 1992). Recently, the following taxa are assigned to the latter complex 
as separate species: A parvicollis Chaudoir, 1869, A. puncticeps Fairmaire et Laboulb£ne. 1854 and 
L. montanus Stephens, 1828. 


MATERIAL ANP METHODS 

This study i‘, h'ised on 914 specimen.' of Leisius montonus from 66 privAlc and public collections When referring 
io these collections in (be text, the follow-ng abbreviations arc used 

cBF.R collection of Radck Reran (Libcrcc, CZ). cBUL - collection of Petr Hulirsch (Lovosicc. CZ). eC’EU 
collection of /(IcnOk Corny (Mirovicc, CZ), cCRV - collection of Radck Ccivcnka (Praha, CZ). cDVO - 
collection of Miroslav Dvofak (Pruhu. CZ), cFAR collection of Jan VurkiiC (Piahn. C7.), cFRF. collection of 
Frey (Naturhisiortschcs Museum Basel. CH). cFSS collodion of fMlloS Fassad (Museum d’lnsloire nalurdlc 
Geneve. fill. cGEB - collccuon of iorg Ccbert (RoEnc. L>); cCIT collection of Josef Gotiwald (Naiurhiscor- 
isclics Museum Basel, CM), cIlAV - cotlccnor of J:H Hava (Praha, C.2 .), cHEI - collccuon of Walter Heinz 
(Scliwaofckl. H). cHFJ collection of Mi HcjVa! (Kraslicc. CZ), cltGN collccuon of Miroslav Honed (Cesk4 
Lip*. CZ). cHOV collection of Oldcicli Hovorka jPubiK. C7). cHL'R collection of Karol Hiirka (Pralul, CZ), 
cCHV - collccuon ot Jlft Chvalkovsky (Ceska Llpa, CZ); cJAIS colJcefion of Miroslav Janata (Praha. CZ); 
cJAR - collection of MiloS JaroS (LitomJhcc. CZ). cJUR collection cf Josef Jurilick (Praha. CZ). cKAB - 
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collection ot Peer K&batck (Praia. CZ). cKa£ - collodion of Lujvik K.iipar (foska Lipn. CL), cKI.I collection 
ol libor Kiima (Oitrava. C7) cKMF. collection of Rudolf Kmcco (LitovcI. CZ) cKOV - collection of Milan 
kovank (Praha. CZ) rKR' collection of David Krai (Praha, CZ), cKUC collection of Pavel kadcra {Lrbcrce 
CZ) cl.AK collection of Jar l.okota (Hrirtova. SK). cI.lN - collection of Martin l.inluit (Praha, CZ) cLOIl 

- collodion of Roman Lohsj (KoBicc. SK). cMKA collodion of Zdcnftk Malmka (Opava, C7). cMAl- 
collection of Vladislav Maly (Praha. CZ). cMAR collection o| Ivan Maiefick (Prahn. C7) cMCC collection 
of Werner A Marggi (Thun, CH), cMIIG - collection of Musaum d tustoirc ndurcllc Geneve (CH). c'HL 
collection ot Roman Mlc|nek (Pardjhico. CZ), cJMO - collection of Josef Moravee (Vrdy. CZ), cPMO 
collection of Pavel Moravee (Litomtficc, CZ) cNBA collection of Naturhistonschcs Museum Basel (OH). 
eNMB - collection OI Naturhlalonsdies Museum Been (CH), eNMP collection ul Narodni Murrain P:afi.i I’L'ZI 
cPLU - collection of Andrsy Pluicnkc (Smolensk, KL), cPRO collection of Jerosld- Prouza {Hr.idcc Krolow, 
CZ) cPIFL collodion of Jan Ptilpan fin collection of Vladimir Sk crapy (Zilma u Kladna, CZ}). eRLJ collection 
of Mart hi K-jzeS (Pralm. CZ ), c RFB collection of Karol ReW fNovc Stra&CJ, CZ), cROI. collcciion of J&kub 
Rolvik (Praha, CZ). irJjCH - collection of Ian Schncidci (Praha. CZ), eSCI collection of Riccardo Sciaky 
(Milano. I) cSKO collection of Vladimir Skoupy (Zilma u Kladnu, CZ). cSL'4 collodion of Toma. St hol/ 
(f^cske Bud£|ovicc. CZ), cSM1> - cylkcttor. of StaatlichM Museum Fur I ertunde Dresden (D) <5ME collection 
ol Alt* Smetana (Ottawa CKO). c$MN - collection of Staitlicbcs Museum Fur Naturkundc Stuttgart (1>), cSTA 

- collection of Jirt Slnnuvsky (Ostrava, 07) cSTO - collection of Stnbiccki (Irslittit Zoologti PAN Krakow, 
PL) cSl R - collection ol Jammu StrojCck (Praha, CL), cT?,1 - collection of Ivo T5fa! (PlzCft, C7) cVRS 
collection of Petr Vcscly (Praha. CZ). eVON - ccllcdron of Pavd Vcmt£ka (Liber ec. CZ). cWHA - collection cl 
David W Wiasc (Berlin D), eZIE - collccuon of Vladimir Ziens (Pardubice, CZ} cZMB - collection of Moravskc 
zemske museum Bmo (CZ). cZSM - collection of Zoologischc Staatssammlurg Munchcn (D). cZUB - collection 
of Miroslav Zuber (Kosmonosy. CZ), cZVA - collection of Bohdan ZvanC (Lovosicc, CZ) 
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In the descriptions of the subspecies, we have used several indexes They arc listed below, including their abhrcvia- 
(ions used in the text 

IA ■ antennal index length Dt anlcnnomcrc 5/lenglh of antcnnomcrc 3 (Fig 1), 
lpw/1 = pronotal index maximum width/lcngth of pronotum (Fig 2). 

Ipm/b - pronotal index two maximum width of pronotum/basal width of pronotum (Fig 3), 

IE/P ■ clytral pronotal index combined width of elytra/ maximum width of pronotum (Fig 4). 

Icl/w = clylral index length.' combined width of elytra (Fig 5) 

For the establishment of the morphometric data and for calculations of the indexes mentioned above, 15 male 
and 15 female specimens were measured for L wvnianus lorconticus ssp n and L mvnlanus pawfowstu ssp n, 
and 20 males and 20 females for L woman iu kvlUanus ssp n 

Czech localities arc followed, in square brackets, by a four-digit number of the cartographic field for the nct- 
m.pp.ug of the taen.a (Ptunct & Mika 1996. sec also Fig 6), Slovak localities arc according to the list of the 
localities and their codes for the net-mapping of the entomofauna of Czechoslovakia (Novak 19S9, see also Fig 
6 ) 

In the paragraph “Activity", the absolute numbers of males and females arc given for each month of occur¬ 
rence. as they were established from the locality labels of the .specimens studied 

SYSTEMATIC PART 

Our concept of Leistus {Pogonophorus) montanus Stephens, 1828 agrees with that of Perrault 
(1980,1982,1992) The species is distributed from Great Britain to Central Europe Within this range. 
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it forms several more or less isolated groups of populations, which we characterize in the following 
text as subspecies. 

Records of the occurrence and distribution ofLcisnis montonus in Europe are confusing due to 
the uncertainty in delimiting the two species i spinibarbis anil L monUmus, as well as to errone¬ 
ous determinations in the past. Only after the positive delimitation of the two species by Pcnault 
(1982), using the ratios of the maximal width of head (including eyes), of the width of the base of the 
pronotum and of the width of the ba.se of die elytra, it became possible to positively evaluate the 
available records, and/or to revise doubtful material. At present, there :s no doubt that I. spinibar- 
bis does not occur on the territory of the Czech and Slovak Republics, since there are no reliable 
records available (e.g., Kull 1941:16; 1947:43, Huxka 1996:48 49). 

Numerous authors document the occurrence of L. monfanus on Czech lands, mostly from the 
screes of Ceskestredohori Mts. (e.g., Vcsely 1954:420, Hurku 1973:24,77,Strcjeck 1973:57,Pulpan 
& Tdborsky 1983:9. VVsoky 1984:83. Vysoky 1989:26, Bcncdikt & TSfal 1994:16. Morovec 1995: 
39. Ve.scIy & Tefal 1998: 100). Other important Czech localities include Jince and DohfiSfRoubal 
1926.106), Praha Hluboiepy (Pulpan 1957:83), Praha-fceporyje, Marecek Igt. (Bentdiki & Tefal 
1994: 16). Nehvizdy (e.g., Dvofak 1962:4) [the locality- was destroyed by huldozing]. Pidman (1979: 
3 05) and Havelka (1985: 31) described the habitat as rocky screes in a quarry and confirmed the 
disappearance of the species due to the subsequent destruction of the habitat, further records 
include the natural reserve Baba in Krivoklat arca{§maha 1982:141,151), the castle Ccska Kainen- 
icc in Ccska Lipa area(Moncu & Pulpan 1975:103), and StraznadOhri and 1'ruceiskd rokle (gorge) 
near Usfi nad l.abem (Vcscly* Tfcfal 1998:3 00) 
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combined width of elytra (mm) 

▲ L. m. kultianus < ’ L. m. pawlowskii ■ Lm. corconticus 


Fig. 4. I'Jytral-prcnolal index combined widUi oi elytra*' maximum width ot pronotum (IE/P). 


Records fromKrkonoSe were published e.g..by Letzner (1871:11), Uder (1872:88), Letzner 
(IR85-1891: 7) gives five localities (Koppenhcgcl, Teichrander, Vysoke Kolo, edges of Sneznd 
3amy.^v'e‘tge\sle'iii),Sc>.uben(^)0^.\S')reccids\Viespec'itsftovuS0twiamK.oppe,\ , csc\N^\9S4-. 
420). Pulpan (1957: 83) from Vysoke Kolo. Obcnbergcr (1957: 182) repeats the occurrence on 
Vysoke Kolo and SnSzne Jamy, Noskiewilcz et al. (1961:36) present records from Velky Sisak and 
Sei«neJ5my,andMarti5(l975:120-t21)andM2man(l979: 105) from Vysoke Kolo. H0rka(1958: 
42) records il from Sn£2ka, Vysoke Kolo and Sneznc Jamy, MartiS (! 972:40) front Vysoke Kolo and 
from the vicinity of Labska bouda. Benedikr & TCt^l (1994: 16) from the vicinity of Snft*nc Jamy, 
and Vescly & Tdt’fil (1998: 100) front Vysoke Kolo. Dvorak (1962; 4) mentions the occurrence in 
KrkonoSe without giving any details. Koltze (1873:209,210) published two iokalities: Briinnen- 
berge and Koppenplan. 

Letzner (1871- 12) records/., monlunus from the subalpine, treeless ridges of PradSd and Kralicky 
Srieznik. 

The record front theOfomouc area,published by HudeCck (1930:372) is obviously a misidenfi- 
fication of/, rufumarginatus Duftschmid, 1812. 

The occurrence ot 1 montanus in Babia <J6ra was published by Richn (1914: 407), Makolski 
(1952:215) (material from the collection Maczynski) and Pawlowski (1967:497). Burakowski et al. 
(1973: 67- 68) summarize die published historical records on the territory of Poland (Sudety 21a- 
chodnie: Karkonosze, Besktd Zachodni: Babia G6ra,Tatry (/lohaTumia, Slqsk, Sudety)). Razowski 
(1991:8) confirms Ute occurrence ot'I. montanus in Poland, without giving any details. 
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The occurrence ofL montonus in Slovakia is memiorocd by l’ulp£n & IJurka (199 ?: 13> without 
presenting any records; however, Huika (1996: 50 5]) iccords the species from Slovakia only 
tentatively. 

I he differential inn of the populations from Krkonosc and Coke strcdohorl Mts. is mentioned in 
the paper by Hurka (1996. 48 51), in which Hurka also offers reliable diagnostic characters of these 
twoallopsunetaxa. 

Members of the taxon L. mon/unus have quite specific habitat requirements (petrophily, strict 
microclimatic conditions in habitats') and consequently their ability to migrate is limited. Based on 
this situation, it is possible to subdivide the populations ofZ-. montonus into five subspecies, three 
of winch are erected as new in this paper. 

t his is also supported by the findings of Vcsely (1952:420), who in his paper postulates probable 
evolution and distribution of the species of Hercyiuan origin, that before glaciation were able to 
spread over large areas. Subsequently, after the glacials, they proceeded to evolve in isolated 
groups of populations. Allanto-hcrcynian origin of L /non tan us is also postulated by Pulpan 
(1968:122) 

liionomical andchorologieal data concerning I. montanus in Central Europe may be found e.g. 
in papers of Assmann (1993). Uvofak (1992), Horion (1941), Horvatovich (1971), Koch (1989), 
Landroth (1974), Marggi (1992) and Obenberger( 1952). 

The recent distributional ranges of the newly erected subspecies are shown on Fig. 6. 
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Lt'istus ( Pogonophorus ) man ran ns motuanus Stephens, 1828 

LetUiLi montanm Stephens, 1828 M 

M«rr*iA(. rxAMiNFP 1 female, labelled Reiver 96-C>9, ex collccno RMMII ‘Rntisli Museum of Natural Histotvl 
London, del & cum lypo touip.iratum M Fassali, 1977. tFSS, 5 males. labelled CiUacol Arrau. 22 ix |19|23 ex 
cullcelio BMNH LimuIou, «lci & cum typo comparulum M Fassali, 1977, cFSS, cl AR, I female. some data. but 
19 ix [I9|22, K-rgussor, [leg J. chSS 

DisiRiBumoy. Locus tvpicus ’‘Schott!and" Ureal Britain, France. W Switzerland. N Spain (Jeuruic 
1973 !3,Marggi 1997 58) 

Lcistus (Pogonophorus) montanus rhaeticus Jicer. 1837 

Leslh; ihaettcus Hcer 1837 If. 

Lcuifa* nwnfauui vat rhuclu us Horion, 1941 69. Csiki, 1946 1 61 

Leufar iitvntanur rHaeiuui Holier. 1925 333, M>o«k-Dabl. 1928 36. Burmcistcr. 1939. Marggj, 1992 57 

Matojki KXAMiMi'it I specimen, Libelled Stoirtflci Jalil. II vm f|9]4(iyUmg Innslmick Ti 1’echlaner.' lentui men 
lar.us /Staaif»lg Munchcn/ Cum Typo cotnpaiaiuru [in HTH Zurich) M Fossa!:, 1983/ Leintu monfanu* rhae!iiu\ 

Hcer. 1840, cZSM. 1 male, labelled D. Rhlnd Abrtal. I5v[I 9J5I. J KAappcridi leg. eSMN. I female. labelled 
Helvetia. Maltnurk Wallis. 12 vn 1976. Snndcicggcr leg, cMCifi, I specimen, labelled Mi Moro (VS), cNMU. 1 
specimens. labelled Riel (RF). eNMB I male, labelled Iiwbiuok. cFSS. I female, ialtcllcd Nonllitol Alpen. Rrcil 
flee 3. CFSS, I male, labelled Insbruck Lmg. Hrcil (leg ]. ebSS. 1 female, labelled Gieif. cFSS, 2 females, labelled 
dienne. 12 iv[I9JI6. A Mathey [leg J. cFSS, I male, same darn. but 22 iv|I9]I6, cFSS, 2 females, labelled 
Lireoncr. el SS. I male, same data, dee & cum typo comparatum M I'assali. 1983, el’SS. 3 male, labelled Schweiz. 
D Koltzc l.lcfi ,, cFSS 1 male, I female, libelled Helvetia. Jura, cFSS, I female, labelled Jura, cfSS, 2 males, 
labelled SchwCiz. Bienne (Riel). cFAR, cFSS 
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L m kultianus 


® L m sawkjwsKii ® L m coxoiticus 


Fig 6 Distribution of it'ij/iw (Pogorrophonts) mmlamis kutlinmu ssp n (dod). T. (P) in piiwltiwsiii S'p n (doc 
in circle) und L {P) ns cvrto/iiuus ssp n (triangle m circle) m Central Europe 
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Distribution Uwus typtcus ’‘Camogascerlhar The Alps (France, Switzerland, Italy. Yugoslavia) 
(Maiggi 1992 58, VignaTaglianti 1993 7) 


Leislus (Pomonaphot us) montanus corconticus ssp. n. 

(hfis 7, iO—11,16-17) 

DcscRtprrov (habitus of holotype unti allotype as in Figs 16-17) Body length 7 7 9.1 nun (mean 8 48 
nun), holotype 8 3 nun, allotype 9 0 mm, males 7 7-8 7 mn (mean 8 31 mm), females 819 1 mm (mean 
8 63 mm) Blue to greemsh-hluc, rarely brownish-blue, shiny Ventral surface piccous-black Lateral 
bead of pronotum and elytra and epipleura brownish Mandibles, maxillary appendages, antennae 
and entire legs brownish-yellow to yellow Head with prominent eyes, area between eyes with very 
fine, evanescent punctation IA= 1 20-1 38 (mean I 26} 

Pronotum (Fig 7) markedly cordjform (IPnVb -1 56 1 74 (mean 1 66}), lateral bead evenly wide, 
flattened, lateral margin only slightly sinuate in front of posterior angles Posterior pronotal angles 
obtusely ungulate Punctures on middle of pronotal disc small, fine Anteromedial triangular de¬ 
pression and basal impression both with coarse and large punctures lPw/l =141 155 (mean 1 47) 
Elytra (Fig 7) almost parallel-sided (IF.l/w - I 55-1 86 (mean 1 68)), with humeral tooth Puncta- 
tion of elytra! striae finer, but distinct Macropteious, wings 1 14 1 23 x as wide as elytral width 
Seutellarsetiferouspunctures I I,dorsalsetiferouspunctures 1-5 1R'P= 1 18-1 37(mean 1 26) 
AcdeagusfFigs 10-11) with apical portion obliquely truncate, actual apex prominent 
ArnNimzs Differential diagnosis may be found in the key The two new subspecies front the Czech 
Republic may be distinguished also by the characters given by Hurka(1996 50-51) The differenc¬ 
es in the shapes of the pronota, elytra and of the aerioeagi of the two subspecies are shown by Figs 
7-8,10-13 

I vn MATbKiAL Hulotypc Male, labelled Bohemia sepi. KrknnoSe [MuJ, vysokc koto |MI J. HSU in. II ix 1945 
M hassali Igt, cJ ; SS Allotype Hera ale, same <iala m hokUypc. bui I4JI5 m, cK$S Paratvpcs One hundred-six 
'pccimcns Localities in the Czech Republic! mules, labelled Bohemia scpi, KrkonoSe. Vysokc 
fcnlo, I'ISO IT, 11 ia 1945, M lassali Ice , cFSS, I male, same daia, bill 23 Vm 1956, cFSS, I ferule, ramc data. but 
I '90 nr. II v 1954. cHSS I male, some data. Iwl 1501 in, 27 vm 1957, cFSS, J mule. I female, labelled KrkonoSe, 
Vysokc kolo cHSS, l male, labelled Boheima or. KrkonoSe, Vysoke kolo. 17 vn 1953. J PCI pin leg. cPUL. I 
male, same data, but vn 1962. 2irovncky leg cl’UL. I female, labelled Bohemia or. Kricono*:, Vysokc kolo, 
i? vn 1957, Rciika leg, cPUL, l specimen, labelled Rtcscngcb(irgc| (J S Jum (19)67/ Collccoon v Scidluz/ 
Sluutsslg Muiichcii/ l.rt\hiK niiinlamix ssp eorcondeu . del kt Fassalt 1985, cZSM, 13 males, 17 females 
labelled ByhfcmiuJ bar or. (5259], KrkonoSe. Vysi.ke kolo. 1470 1500 m. 13 •* 1987. K Mlejnek l^i . cHAR, 
eHSS, cMLli, cPLL cSKO eVVRA. 4 males ami I female. labelled Bohemia or. KikonoSe. VVsok6 kolo. J7 ix 1987. 
V Zicns Igl, cFAR, cZIE, I male, I female, same data, bill 22 ix 1987. cPMO. cPUL. I male, same Cara, bui 
22 ix fl91S7, cPRO. I male, I female, same data, but 13 ix 1987. Z Kloufck Igt, cCBB. cPMO. I male. I 
female, labelled Bob[cmia| b, [KrkonoSe]. Vysoke kolo. 1506 n, 17 vn 1957. [71 l.ikovsky Igl. cllON, J male, 
same data. but 15 vu 1963. 1303 m, cHON. 2 males, 1 female, labelled d'SSR Boh or j5?59) KrkonoSe Vysokc 
kolo 1470-1500 m 6ix 1987. R Mlejnek Igl . cKAS. cLIN. I male, labelled CSSR Bohemia b or. KikonoSe. 
Vysokc Kolo. 9 vm |I9]87, J KlouCck Igt. cKA$. 2 females, labelled Bohemia bor-or, KrkonoSe, Vysokc kolo 
li ix 1987. t Klnudck I si. cKA§, cSCM. I female, labelled Boh|cmia|, KrkonoSe, Vysokc kolo, 19 ix 1995, igt 
[1 i Kopceky. eZIE, J male. J female. labelled KrkonoSe, Vysokc kolo (.1 ] Muhin 1*1 . cNMP. I male, 2 females, 
labelled Bohemia bor KrkonoSe. Vysokc kolo. 10 v [IJ952. O Kuvau leg. cFAR. J mate. I female, labelled 
KrkonoSe Vysokc kolo. II vm 119)78, |J | Prouza |lgl |. cBUL. el’KU. 2 females, same daia. bul 17 ix (19)87 
ePKO. cTF.t, I male, I female, same daia. bui 20 vmfl9|93, cFAR, cPRO, R males. 6 females labelled Bob brr 
or Vysokc kolo I47JJ 1SOD in. 22 vm Hu i987, R Mlejnek leg, cJMO, cSMP, I male, labelled KikcnoSc 
6 ix 1987. icg Mlejnek cC'HV. J male, 1 fcnijle, labelled Boliomia or. KrkonciSc. Vysokc kolo 13 ix 1987, 
KlouCck leg . cMAR. cZUB 1 female, labelled Bohemia. KrkonoSe. 1-abska. 15 vn (I9J62. ftrovnicky Igt, ckAR 
I male, labelled Boh|cmia| b. KrkonoSe, Siudmina. vi 1957. V Vosyka lg<. cZIB. I mule. 1 fcinulc labelled 
Dol:|cmia|. KrkonoSe, SniJika, 1690 m. |K | llUrka Igt , cHCk. I female, labelled KrkonoSe, 16 vu (I9J62 
Labskj bnodn, J Doetnafi (Igl ], cFAR, I male, 1 female, labelled Boh b , KrkoroSc, vn [ 19)62. Labski bond a, jj ) 
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Doutiiai (Igl ], cGlT. 1 female, same daia. hut Vysolcc koto. c<JTT. 2 females, labelled Boh[cmiaJ bor Ktkor.ofic 
Mis. Vysokis kolo. 1605 m. 15 vn 1955. J Hava ’gl, cHAV, l male. I female, Ricscngcb Jirgc], [without precise 
data), collceiio V Zoufal, Moravskc museum Bmc. cZMB, Localities in Poland I male, labelled Polska, 
Stiic^nc Jamy, 16 vu (19)62, J Doutn^ flgl ], cFAR, 1 ftmde, s<imc data, but I? vn [19)62, cKSS, I male, same 
data, but 19 VII [19)62. cFSS. I female, labelled Polund, Vyjolcc kelo, 29 vu 1980. P Bulirsch leg . cHLL 

Etvvolociv The subspecific epithet ts derived from the Latin name of the KrkonoSc, the highest 
mountain range in Bohemia (and the Czech Republic), in which the new subspecies occurs 





Figs 7-9 Outlines of pronota and elytra of 7 - Lets ms iPog’inophorus) montanus r.orconttcus ssp n . 8 - I. iP) 
m ku!tiunus ssp n, 9 - L (P) m pcv-lowsku ssp r. Scale I mm 
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Distribution(F ig. 6). Bohemia: KrkonoSc |Mt.] (Labska, Snezka, StudmCna, Vysoke kolo) [5259]; 
Poloma: Krkonnse [Mt.] (Sniczncjamv)- Very rare ami localized, in screes of the alpine zone. 
Activity. May (1/3), June (2/0), July (6/11), August (5,-2), September (27/27). 


leistus (Poxonophorus ) munlunus kultiunus ssp. n. 

(Figs 8,12 13,18-19) 

Description (habitus ofholotype and allotype as in Figs 18-19). Body length 7.3-9.2 min (mean 
8.40 mm), holoiype 8.5 mm, allotype 8.4 mm, males 7.5-8.6 mm (mean 8.19 mm), females 7.3-9.2 mm 
(mean 8.51 mm). Blue, greenish-blue, rarely purplish, shiny. Ventral side piccous-btack. Lateral bead 
of pronotuin and elytra and cpipleura brownish, yellowish-brown, or brownish-red. Mandibles, 
maxillary appendages, antennae and entire legs browhish-yellow. liead with prominent eyes, area 
between eyes with distinct punctation. IA = i .14— 1.36 (mean 1.22). 

Pronoun (Fig. 8) cordiform, lateral bead evenly wide, flattened, lateral margin cmarginate in 

front of posterior angles. Posterior angles acutely angulatc to almost rectangular. Punctures on 
middle of pronotal disc small, coarser, more distinct. Anteromedial triangular depression and basal 
impression with large, coarse punctures. IPw/l= 1.43-1.60 (mean 1.50), IPm/b * 1.51-1.75 (mean 
1.64). 

Elytra (Fig. 8) with lateral margins slightly convex, widest behind middle (lEI/w =1.51 -1.67 
(mean 1.60)), with humeral tooth. Punctation of elytral striae coarser and distinctive. Macroptcrous. 
wings 1.25-1.36 as long as elytral w'idth. Scutellar setiferous punctures U1, dorsal settferous punc¬ 
tures 1-5. IE/P = 1.20-1.32 (mean 1.26). 

Aedcagtis (Figs 12-13) with apex obliquely truncate. 

Affinities. Differential diagnosis may be found in the key. The two new subspecies from the Czech 
Republic may be distinguished also by the characters given by Hurka (1996:50-51). The differenc¬ 
es in the shapes of rhe pronota, elytra and of the aedoeagi of the two subspecies are shown by Figs 
7-8,10-13. 

Tvtt MA.tK:A_ Uolotypc. Mule, labelled’ Bohemia sc pi. Cestui Stfcdohoh, Runu u Loun. 40C» m. IS >v 1965. nonh 
slope, deep in the scrcc, rainy weather, M. Fassau Igt, cFSS. Allotype: Female, same data as holotypc, cfSS 
Paratypcs Seven hundred-thirty nine specimens Localities in C z c c h Republic BlcScnsky vrch I 
male. J Female, labelled Bohemia, Ccski Stfcdohofi, BlcScnsky v|ich], 14 ix.1993. F Moravec log, cPMO BoieC 
I mate, bboik'd Bohemia. CeskC si/odohofi, vrch BorcC, 24m.l9S7, leg ) Suajtek. cSTR: 2 males, same da/a. 
bul 8.x. 1959. ePUL, eSTR. I male, labelled Bohemia sept.. CcskC stfcdohofi. BorcC, iv.I 9S8. M Fassau leg, 
cfSS. I male, labelled* Bohemia. Ccskc stfcdohoh, BorcC, ix.1967, J Pulp&n leg. cPUL, 1 female, labelled 
Hobfcmial, C|CskC| Strcdohcfi. BorcC, 24 v.1973, fM ] Honcfi Igt., cFAR; 2 males, labelled. CS -Bohemia h.. 
Ce*kc Slfcdoliori, ftoscC, t.v 1991. P Bulirsch Igl , cBUL, 3 males, 2 females, same dala, bul M Lmhail Igl , 
cLIN; I male. I f«0ulc. labelled: Bohemia bor. Ccsk6 slfcdohofi, vich BoroC, 22 v 1993, cJAR. I female, labelled 
Bohemia, Ccskt slfcdohofi. v BorcC. I vui.1981. P. Moravec leg.. cPMO; I male, same data, bul l.v 1991. P 
Moravec leg, cPMO: 2 males. I Jemale, same data, but 30vni.1993, cPMO; I mule, labelled: Bohemia, Ccskc 
vifodoho/;, BorcC. I v 199J, I Maretek leg, cMAR; 2 males, 2 Females, same data, bul 1.V.J995, cMAR. I male, 
4 females, same date, bul 29 vm 1996, cMAR; 4 females, same data, bul 31 .vm 1996. cMAR, I female, labelled 
Bohemia b , C[esk.cJ stfcdohofi. v. BorcC. 4 ix 1993, M. JarnS leg . cKLI; 5 males, 4 females, labelled Boh[envaJ 
bor, BorcC u Lovoitc, 29 ix. 1998, M. KovaHk Igt., cHAV. cKOV tisfc,*, 5 mates. 7 females, labelled: Bohemia, 
(" esic slfcdohofi, Bofefl, 31 v 1991. P Moravec Igt. cPMO; 2 males, same data, but 27 ix 1994, cPMO; 3 males, 

3 females, labelled Bohemia bor. Bofcfl [5448], 16 ix 1995, J FarkaC leg. cFAR Brdv I mate, labelled Bohe¬ 
mia. Hedy. Jordan, 31) ix 14 x. 1995, leg O. Hovorka, cHOV Bma 2 males, 4 females, labelled Bohemia scpl. 
Bin! n Labem. 17 vi 1978. M Antu.4 leg. cFAR. eDVO; I mule. I furnalo, labelled. Rnhcmi3 bor. Ccik6 
stfcdohofi. Bn a. PrdCdski rokle. 3 >.x.J993, tJAR; 4 moles, 3 females, labelled. Bohemia. Ceskc Sifedobofj. 
Bma. v 1994. M Hackci Igt. cFAR. cKAB; I female, labelled’ Bohemia bor. Bma n Labem. PrfiCcIski roklc. 
17 v 1994. P Bulirsch Igl, cLtN, 8 males, 2 females, same data, but 24 ix 1995, M. Lmhari igt. cLJN: IU males, 

4 females, labelled Bohemia, Bm4. PrtCelski rokle, 29.ix. 1995, i. MareCck leg, cMAR: 5 males. 5 females, same 
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dati, bin 25 v 1996, cl. IN. 7 males. 2 females, labelled Bohemia, Bmd n J,ab. env 1(1 * 1998. J. JurfiCck Igt , 
cJt.'K. I male. 1 female, sumc do la. Ixil M Knvafik Igl, cKOV, 21 males. 6 females, same duia, but 17.x. 1998. 
ciUK. II maics. 5 females, same dam. but M. KovaFik !g'„ cHAV. cKOV. cPLU. cRQI- Cenova jizba . 5 rules. 3 
females, labelled: Bohemia. CcskC stfedoheh. vreb Cenova jeba (5359). Sx 1999, P Moravee Igt., cPMO Ccgka 
Kamempe I female, tabcllcd Ccskd slFcdohofl, Ceski Kamcoiec, ZdracckJ v(rth|. 3.x. 1995, P Moravee kg, 
cPVtO, I female, labelled- Bohemia bor. LuSicki hory mts. v Smdcncc nr Cfcski] Kamaucc, 10 v 21 vi 1998. 1 
Rii«dka leg. bailed pitfall trap No 4 (fish meal, ripe cheese), SC«)C on smillicrn slope, bottom edge. cPYlO. Uavlu 

1 formic. Libelled [Bohemia], Davie. Bfc/civa, 4 vi |']. Zsman fkg ], cFSS Hnzmbiuk 1 icmjdc, labelled Bohemia 
bor. Ceski Slfcdohoh. Hazmburk, {'J 1946. Josef Krai leg. cKJlA Jllovi l female, labelled Bohemia cent,, Jllovft 
u Prjahy], 7 ix I9i2. O Kavan leg., cFAR Klclcfaa 1 ferule, labelled. Bohemia bcr.. Ceded StfednhoFf, Klcrc4n4 
mts.. 23.ix 1989, Jan Farkad log. cFAR. KliC . 39 males. 10 females, labelled (Bohemia] Kli£ u Novchn Roru. 
22 ix I‘•Ob, M Honeu Igt., cHON. cFAR. I female, labelled CSSR Bohemia b., Novy Bor, KI15, SOx 1982. |R J 
Marochner Igl. cKAS; I male, labelled' Bohemia b. Ktk. 16.x 1983. [R.J Marsetmer leg.. eCHV. Liny: I male. 

2 females, labelled CS-Bohcmia c . Liny, jv. 1984. K Rdbl Igt. cRi*B. cFAR. Nchviaiy . ! male. 2 females, labelled’ 
Brh[cmiaj. Nchvizdy. 11.x. 1958, fZ | l-ikovsky Igt., cl ION. cFAR; 1 female, same data, hut 22.ix.l957, cHON; I 
female, labelled. CSR, Nchvi7(ty, ix |!9]37, J. Krdl leg., del K Kult as Lc/slut rrurttiaiturr rfiaeltcM Heel, cFSS, I 
male, labelled Hohfcrtiia], Nchvi/dy. 6 iv.1941. leg K. Kulf. del. Baonmger in 1943 as [f-etwru] puuuanvs, cFAK; 
I female, labelled Bohemia cent, Nebvi/dy. I In.1952. O. Kavan leg, cFAR; I mole, same data, but 27 ix 1956. 
u St.clia [leg j. cFAR, l male. I female, same data, osil 7x 1955. M. Dvotok (Icg.J. cFAR. cCTT: I female, same 
data, but 22 ix | I9]46. V*2 leg.. cFAR; 1 male. 1 female, same data, bet 3 x 1945. M Fassati kg, cFSS; 1 female, 
same data, but iv 1937. K Knit leg, Dr [J ) Mafar del. as Lcisru* m<vttaitu< ihacliius I leer, cFSS. I male, labelled 
Bohemia, Ncbvt/Jy. 13 x 1956, leg. Re.'.ka, ePUL, 1 mole, same slain, but 8x 1953. cPLL; I male, 2 females, 
labelled Bohemia c. Nchvxdy. 28 x 196!. leg. M DvohJe. eDVO y&JU; 2 males, labelled- Bohemia, ObILk u 
Loud. 23 iv.i977, L). Krtl Igl. cKRA; J male. 2 females, labelled Boh[cmu] a Louny env, Oblik, 25 tx 1983. J 
TartraC leg, cFAR. 3 female, labelled. Bohemia h., Ran*, vich Oblik. v |19]77. RcH Igt, cRItB; I male, 1 female, 
labelled Bohemia hor.. Ccskc Mfodohori, vrch Oblik. 25 x i99fi, cfAR; 2 males, labelled Bohemia, Ceski stfedo- 
hofi. vrch Oblik (5548). 5.x 1999, P Moravee Igl. cPMO yv£iu 1 male, I tcmalc. liihdlcJ Bohemia bcr, Cestcc 
Slfcdoftoti. vrch Ovfm. I3.ix 1993. eJAR; 2 males, labelled Bohemia. CcskC StfedohoFi. v Ov£ln. 13 ix 1993. I*. 
Moravee lea. cPMO PteSivee 4 rules, 4 females. Labelled: I3ch[cnnaj. PlcSivec, 2 ix.1971, M, Horcu Igt. cHON, 
cFAR: 1 male, 1 female, Libelled’ Bohemia bor., Ccsk6 stfedohoH. vrch PIcSivcc, I x.1994, eJAR, 3 male, labelled 
Ccskt stfcdoboli. v PIcSivcc ptopc LitomSfice, I .ex 1993, P Moravee leg.. cPMO, 2 tralos. same data, but 




Figs 10-15 Acdcagj in dorsal and lateral view of hototypes of; 10. II - Letstus (Pogonophoitu) moitfanus 
conouticus ssp. n; 12. 13 - L {P) m. kultuuiu* ssp n. 14. 15 - L (/*) m pawlowrkti ssp. a. Seale I mm. 
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2 jx 1991 J RftJifka lg* - cFMO Prnha- Wubodcpy I male, labelled Bohemia ccnti. Praha-HJuboiepy, I x 1939. 
J P&lpan Icg.cFUL Pruha-ftcpory jc 1 male, labelled Bohemia ccnir. l'raha-Acporyjc, I6.ui 1991. I MarcCck 
leg. dec. as Lcislus montanus montanus Stephens,1827, dee ] Marcdck.1995, cMAR Ra.sco . 9 male#, II 
females, labelled Bob[ctnia] Ralsko, fix.1996, |M ) I tone & Igt, cllON, cFAR, I female, labelled Roliomta, 
kalsko, 3 vn f 19185, cFAR. I male, labelled’ Bohemia. RaisVo, I5.vi 1985, leg J Chvaikovsky. tf.HV. I male, 
same data. bnl 27 v 1986. cCHV, II males. 21 females, same data, tun 3 v.i 1997. cCUV. cFAR; 16 ranics. 19 
females, labelled. Bohemia bor, vrch Ralsko |S354J. 15 vi 1994, P Kuficra Igl. cKL'C. eVON: I ft male, same 
data, but II i< 198J. R. Beran Igl. cBER. 2 females, same data, bul 28 v 1994, cBLR Rena - 3 males, 2 females, 
label Ice Bohemia, Ccskc stfedobofi, Rand, 25.iv.l964, Rc«ka leg, ePUL; 5 males. 5 females, labelled Bohemia 
Scpl . Ceskc slTcduhofi, Rani u Loun, 4(10 m. 18.lv. 1965. M Fassali leg, cFSS. eNMP; 1 male. same data, but 
tennis montanus kuttwnus m del M Fassali, 1985, cZS.Vf, 6 males, 3 females, labelled. Bohemia. Ccsfc6 
slfcGchofi. Rana. I8.«v 1965. J. I’uipdo leg., cl’UL. l female, same data, bul iv 1S66. ePUL, 2 males. 1 fcmaic. 
same data. but 12.x. 1966. cZMB, 24 males, 14 females, s<tmc data, ePUL: 1 male, I female, same data, but v 1967, 
ePUL, 2 males, 1 female, Bohemia sept, Ccskd Stfcdobcri, Rana, 23 iv.1967, M Fassali leg, c.FSS; I male. I 
female, samo slain, bul 27.iv.l968, cHHl; I male. I fcmulc. labelled Bohfcmia], Lenny env, Kar.d. 25.ix.1983, I 
barkai Jog. cFAR, cObK; I mole, same data, bul 12 ix 1995, cFAR. I male, same Join, but 9.ix 199?, cFAR, 7 
males, I female, labelled Bohlcmia| bor. Ran*. t[csk£3 StfedohoH. I w.1972. M Honc& Igt. cllON: I male. I 
Female, same data, but 29 x.1971, cllON; I male, same data. but 22 ix 1971, cHON, 1 male, labelled Bohemia, 
vrch Rana, 30 iv.1972, leg. J Strciick, cSTR, 1 male, labelled: Bohemia, Rani rr Louny, x 1969, leg. V Skimpy, 
CSKO: I male. Slime data, hit 15 v 1982. cSKO; I main, labelled Bohemia. Kami. 16 v.1982. leg fV J Skoupy. 
cMHO, 2 moles. » female*. same data, but 25.ix.198l, leg i'ravnMcfc, cHt;, cSKO. I female, some data, but 
20 v: 1981. ePUL. 2 males, 3 females, labelled Bohemia, Rani u Lour.. 23 tv 1977, D. Krdl igt.. cKRa. I male, 
labelled Bohemia, Ccakfr stfedohofi, Louny - Rani, 28.ix.1980, (T.J Scholr. leg., ePUL; 6 males, 6 females, same 
data. cSL7., 1 male. 2 females, same data but 23 x 1977. cSI.7., 3 females, labelled' CS-Bohorma occ.. Rona, 
16 v 1982. [K f Rcbl Igl. cHAV, cKAS, cWRA; I specimen. labelled: Bohemia. Louny - Ram6, P KfUsc/rsky lg-’.. 
cLAK. 1 nude, same daia. but 24.X.I993, cFAR; 2 specimens, labelled. Bohemia. Ranfi. 25 :x 1981. Z TrdvnlCck 
Jet.. cLAK; I male, 3 female, same data. cZVA; l male, labelled Bohemia. Ccski stfedobofi - vrch Rand, 9 v 1984. 
P Vescly leg., cVF.S. 1 male, same data, hut 27.ix.1990, cVES |a copulating pair on a rock m die scree on a sunny 
morning, the female escaped]; 2 males. 3 females, same data, bul 13 vi 1995. cVBS fin scroc aflor ram]; 7 males. 

5 females, same data, but 13 14 vi 1995. cVBS fresling during ihe night, 2? 00-0.30 am. cn rocks in seres after 
rams, temperature 9*0. 100% rclalivc humidity (Vcscly & ICl’al. 1998)]; I mate. I female, labelled. Bohfoma] 
bor. Rani, 25 v 1985 Silha Igt , cMGG, cWRA. I fcmaic. labelled Bohemia, Rand. 14 iv 1984. I’clr Ridl leg, 
clAN, 2 males. I female labelled Bohfemta], Ccskc Stfed-. Rana. 25 ix 1985. |P] Buiirsch leg., cBLL. 2 males, 
seme Jala. Nil 24 iv 1983. cWRA; 2 males. I female, labelled: CS-Bohcmia occ.. Rani, vrch Rami. 16 v 1982, [K 5 
Rebl Igl, cREB, I male, same data, but vl984, cPRO, I female, labelled. Bohjcmia] bor. Rani, 26 v [|0]82, R. 
Wachtl Igt. cPRO. J female, same data, bul iv. JI9J83. eJAN: I fcmaic. same data, but v.[19]&4. eJAN; 5 males, 

6 females, labelled: Boh[cmia) caitr. Rand - ssuifi. 4 v.1963, |K ) Hurka Igl. cHClR; I female, same data, but Rana 
vcvcrovychlod), 29 v.[l9]62. cHOR; 3 males, 2 females, labelled. Bohemia b. oc . Lcnciicc - Rana. 20.ix |I9]86, 
|J) J’rouza leg . cPRO. ePUL.; 2 males. I fcmaic. labelled Bohemia b. Rana. 28.vm. 1994. leg Moravec. cCHV; 1 
male, 1 fcmaic. labelled Bohemia b Rand. 6.iv 1995, leg [P] Krdsensky. cCHV; 1 male. I female, labelled’ 
Bohemia bor. teske slfcdohofi. vrch Rand. 28.x 1992, eJAR; 6 males. 4 females, labelled: Bohemia, Ccskc 
stfedobofi. Rand, 2 ix 1993. O Hovorka leg, cHOV; I female, labelled: Bohemia b . Rana. 25 ix. 1985. Z 
Travnifick leg., cMKA. 2 females, labelled Bohemia. Ccskc stfcdohofi, v Rana, I5.vt.l975 I Hcjkal leg, cHEJ. 
cPMO; ( female, same data, but 6 .-15 vi (19/75. cZVA; 2 males, 4 females, same data, but 2H.K.I992. P Moravec 
leg. cPMO; 2 males, same data, bul 4.ix 1993, cPMO. I female, same daia, but 14 ix.1993, cPMO, I male, 
labelled: Bohemia bor. Rand u Loun, 28 x 1990, M. Lmhart Igt., cLIN: I fcmaic. labelled Bohemia, Ccskc 
slfcdobofi, vrch Rand. 22 hi. 1999. P. Moravec & J. ROSidka leg., cNBA; I female, labelled Bohemia, Ccskb 
stfcdohofi. Rana u Loun. 25 v.1984. Silha leg. cMAR; 1 inale, I fcmaic. same data, but 2| x.1989. leg I. Maredek. 
cMAR. 9 moles, I Female, labelled: Bohemia bor.. Rand p Louny, 17 ix 1983, leg M Rejzek. cREJ; 1 male, 
labelled. Bohemia. Rand u Loun. 14 x 1989. Hoskovee Igl, cJUR; l male, same data, but 22.ix 1990, c/UR; I 
ferrule, labelled: Bohemia b.. Rand. 28 x.1992. M Jato$ leg, cKL[; I male, 4 females, labelled: Bohemia b., Rana. 
IOiv.1993, O Odvdrka leg, eGEB, cKLI, 1 male, 1 female, labelled’ Bohemia, Rana u Loun, 12 ix 1993. J 
JurCiCck Igc, cJUR; 1 male, labelled Boh(cmia), Rand, Louny env. 7 xi 1993. eGEB; 3 males, 4 females, labelled 
Bohemia, Rand u Loan. 20 ix. 1994. J Schneider Igt. cCRV. eJAN. cSCH; I female, labelled: Bohenr.a. Rand u 
Loun. 28.VH) 1994. Kuiera Igt, cJUR $cdlo I male, labelled Bohemia bor, Ccsk6 Stfcdohofi. vrch Scdln pr 
LiWlicc. 620 m . 9 ix 1994, P Moravec Igt.. cPMO. 2 females, same daia, bji 23 v 1995. P Moravec leg, cPMO. 
cFAR Srbsku 2 females, labelled Bohjcmia). (Ccsky kras|, Srbsko, L2.ati.[ 19]67. VI Maly Igt.. cGTT. cMAL; I 
male, same data, bul 15 x [19)67, cUlJR; 2 females, same data, bu: 24 .iii.[I 9)68, cFAR, cT£t. Sidoy : 4 males, 3 







females, labelled: Bohemia bor. Ceskc sifedohoh. Srdov. 12.x 1966. J Pulpun leg . eFLL. I male. I female, 
labelled Bohemia hor. Ceskc sifedohoh. vrch Srdov. 4 ix 1993, eJAR: 2 males. 2 females, labelled Bohemia. 
Crsk* Sifedohoh, v Snlov. 4 ix 1993. p Moravee leg.. cPMO: I male. 5 Females, labelled Bohemia sept. Ceskc 
sifedohoh. Strdlov | Srdov ?). N of I ouny. 18 iv 1965. 44rt in. \\ Fossuli leg . cHFI. eFRF. eFSS. I male, same 
data, bin 2II.IV.I973. chSS Sira* nud Qhfi 2 males. I lemulc. labelled: Bohemia oe |5M4). Sirui n.O. Himlstcjn, 
3.xi. 1992, 400-480 m. J lie kal Igt.. ellFJ. cFAR: 2 males. I female, labelled Bohemia. Doupovsko hory. Sira* 
nad Ohfi. Ivo TflVil Igl. cTEt Svor I males. 2 females, labelled CSSR Bohemia b . Svor. 16.x 119)83. |R | 
Marseliner Igt . eKAS. cBUI . 2 females, labelled Bi*h|emia) Svor. 16 x 1983. cKA$; 1 specimen, labelled: 
Bohemia. Svor. 24.v 1954. Rtha Igi. cLAK. I specimen, same dala. bui 17.x 198(1. cLAK Tyfyy I mule, labelled 
Bohemia eemr. Khvoklaisko |4K6CJj. lyfovickc skaly. 73 km lok Berounky. I.iv 1994. J Ku^icka leg.. cFAR Un 
n ail l.abcm I female, labelled Bohemia b Isti nad 1 abem env, Pruiclska rokle, 30. v 1994. P Bulirsch Igl.. 
cKAK. 3 males. 7 females, same dala. bat 28 v 1494. cBI.’L, cFAR. 2 males. I female, ihr same data, hal 
I7 .vi. 1W4, cPRO. I male, same daiu. but 6.v. 1994, eKME; 2 males, same dala. bui v 1994. eJAN. 4 males. 2 
females, labelled Bohemia. PrflCeUka rokle. vrch maly Ostry. 3.IX.1993. I* Moravee leg. cPMO: 4 males. 3 
females, same dala. but II v 1995. cPMO. I male, labelled: Bohemia hor. Ccski sifedohoh. PniicKka rokle. 
24.ix 1995. M JaioS Igl. eVON VtSeiin I female, labelled Boh eenli. Vrftetin-vychod. 5 vfl9]61. [K ] llurka 
Igt . cHOR- Zklmk 2 males. I female, labelled Bohemia boi, Ceskc sifedohoh. Zlntnik. 3 I.v 1994. P Moravee 
Ipi. cPMO. 18 males. 6 females, same data. bui 27 ix IW4. cPMO. cFAR. cKLI. eSMI. Zclcmeky mh *> mules. 
7 females, labelled. Bohemia. CcskC sifedohoh. Zclcmcc. 12.x. 1966. J I'ulpan leg. el’UL; I male. 2 lemales. 
labelled Bohemia. Ceskc slfedobofi, Zelemtky v.. 19 iv 1994. P Moravee Igl.. cPMO. I male. 2 females. «amc 
data, bui 3|.v 1994. cPMO; I male, same dulu. bui 27 i\ 1494. cPMO. I male, same data, hul 5 iv 1995, cPMO 
Localities in Germany I male, labelled SS.[-chsischcJ Schw[ciJ/. Schmilka. 27.iv 1963. i spiniburbts 
F. cGFR. I male, labelled: $a |-chsischc] Schw|ci|z. Raucnstcin, llohlc am Pudclsicin. 7 i 1972. Barbcrfalle 
Formalin 30/0, I. spimlwrbts iiumiumii Slcpli. del Dr llnrvalovich. eSMD 

lii v moi.ouv. Patronymic, ihc new subspecies was named in memory of the renowned C/eeh carabi- 
dologist. Prof. Karel Kult from Praha. 



l-igs 70 ?1 Habilus of holniypc <201 and .illotvpc (21) of Lentil {Pogonapltuntsi itioinamis patilowkii ?>p n 
Scale I mm 
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Distribution (Fig 6) Czech Republic (Bohemia) BleSensky vrch [5549], Buret [5449], Boren [544 S], 
Utdy (Jurdaii) (6249). C ,crtovajizba [5350), £eska Karnemce (Zamcckv vrch) [5252J,teskA Kamen- 
:cc (vrch Sludencc) 15 i 52|, Davie (6052 6152J, Jilove u Prahy [6152]', Hazmburk [5550], Klctccna 
[5449],KlicuNovehoBoru[5253], I Any [5849],Nchvizdy [5854J. Oblik[5548J. Qvcin[5449-5450], 
PleSivcc [5450], Praha (Hlubo6epy. Reporyje) 15952), Ralsko [5354], Rana [5548]. Scdio u Libcstc 
[5451 ], Srbsko [6050]. Srdov [5548J. StrA? nad Ohff (HimlStejn) [56-14], Svor [5253], Usti nad Lubem 
(Bma. Prudeiska rokle, vrcli Maly Ostry) [5350], Tyruv [6048], Vrsetfn [5549], Zlatnik [5448], Zelcnicky 
vrch [5448]. Germany(Saxoman Switzerland) Schmilka, Rauenstem 

Activity January (1/0), March (2/5), April (35/34), May (54/54), June (30/37), July (11/22),August 
(5/12), September (133/83), October (121/77), November (5/2) Very rare and very localized m screes 
anil dry, not shaded habitats in hills and in lowlands 

Leiblus {Pugonophorus) montanus pawlowshii ssp. n. 

(Figs 9,14-15,20-21) 

Description (habitus of holotype and allotype as in Figs 20 2 !) Body length 7 6 9 1 mm (mean 
8 50 mm), holotype 8 5 mm, allotype 9 0 mm. males 7 6 8 6 mm (mean 8 26 mm), females 8 1-9 1 mm 
(mean 8 73 mm) Blue to greenish-blue, rarely with purplish hue, shiny Underside piceous-black 
Lateral bead of pronotum and elytra and epipleura brownish Mandibles, maxillary appendages, 
antennae and enure legs brownish-red to brownish-yellow Head with prominent eyes, area be¬ 
tween eves finely punctate IA= I 20-1 34 (mean 1 27) 

Pronotum (Fig 9) markedly cordiform (IPnVb = 1 52-1 70 (mean I 64)}, lateral bead evenly wide, 
flattened, lateral margin only slightly emarginate in front of posterior angles Posterior angles 
obtusely angulate to almost rectangular Punctures on middle ofpronotal disc small, coarser Anter¬ 
omedial depression and basal impression with large, coarse punctures IPw.'l = I 41-1 56 (mean 
146) 

Elytra (Fig 9)atmost parallel-sided (IEl/w= 1 53-1 82 (mean I 70)). with humeral tooth Puncta- 
tion of elytral striae finer, but distinctive Macropterous, wings 1 28-1 37 as long as elytral width 
Scutellar setiferous punctures HI. dorsal senferous punctures 1-5 !E/P= i 18-1 32 (mean 1 24) 

Aedeagus (Figs 14-15) with apical portion obliquely tmneate, apex prominent 
Affinities Differential diagnosis may be found in the key The differences in the shapes of the 
pronota, elytra and aedeag: of the new subspecies are shown in Figs 7-15 

Tyii. material Holotype Male, labelled (Poland), Babia gora, M Rybmski (leg | -coll M Fassaii, cx coll 
Makolski, VarSava, cFSS Allotype Female, labelled Slovakia, Babia £orn, 23 vi 1996, [A J Vn-ccionko leg. cFAR 
Fnsi record or I. monUtnus for Slovakia Pnratypc* Thirty-five specimens Locniiltes in I* eland 2 males 
2 females, labelled Pokinia m . disir Myslcmce. Babia Gbra. 30 vi -1 vn 1898, kg Stobiccki. cx coll Stobtccki 
last Zool PAN Krakow, 32/57, cFAR, cFSS. cSTO. cHOR. 9 males, 6 females same data, hut 24 vi 1905. 
cBlJL, cFAR cFSS. cUN cMAR, cPMO, cSTO, cVES, cWRA. cIICR. I male, same data, bul 12 vn 18%, cTSS, 

1 male. I female, labelled Galicia Rabia gora, 28 vi 1912, F Rluhwciss leg ex coll A Winkler. Wien. 19-14. 
cFSS I intiJc, labclJed Babia gun. 31) vi coll M Fossuii, 1946, cx coll Mak6J»ki Varl.cPSS. I female, 

labelled Babia Gora, 8 vn 3948, Biolowski leg. cPUL. 2 females, labelled PoJonia m , Bibiagorski PN . 25 v 1961. 
J Pawlowski leg, det .1 Pawlowski as L montanus Stcph, cFSS. I female, labelled Bab-.a Gora. 17/174, cx col) 
M Rybmski Inst Zool PAN . Krakow, 34/57, cFSS, I male, 3 females labelled Pci Ionia mcr, (64R3) Bcskid 
Zywiecki, Babin pora ml, 20 23 vi [ 19)98 (J ) Slanovsky Igl, cFAR. cSTA, I male, isbcllcd Pukka, 19 vi 1998 
Rabia Gora, Igl Ors/olik. clOH. I male, labelled Polska. Rabia gora, 26 vi 1998. K<dom&iy leg. CKMF t male 
Bnbm Corn, (without precise daluj. collcclio V Zoufal. Moravskc miiscum Brno eZMB, Locality in 
Slovakia 3 tcmaJc. labcJlcd Slovakia, Babia g6ru, 23 vi 1996, [A J Viwcionko leg . cKLJ (first record (with 
allotype) of L moniaruu for Slovakia) 

Etymology Patronymic, the subspecies was named in honour of the renowned carabidologist, Dr 
Jerzy Pawlowski (Poland) 
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Distribution (l*'ig. 6). Poland: HabiaGora; Slovakia: BabtaGora (64833. 

Activity. May (0/2). June (15/13), Juiy (2/1). August (0/1 >. Very rare; ir. screes. 

Key to the subspecies of Leistus montanus Stephens. 1827 

1 small subspecies (6 $-8 I nun), posterior angles ol prcnoium sharp, clyiral striae coarsely punctate. finer at 

apex, clyiral apex clou gate-acute . L m mcnuuws Stephens. 182? 

Distribution Great Britain, France, W Switzerland, N Spain 

- larger subspecies (7 6 9.2 mm), posterior angles of pniiutludl more obtuse, clyiral sinac inom finely punctate, 

elytra! apex * rounded .... . 2 

2 lateral margins of elytra ± parallel; elytra with blue to green hue. rarely with purplish hue.3 

Jaloral margins of elytra rounded, elytra with pronounced, metallic blue hue. sometimes with purplish hue. ... 4 

3 pronotum mure transverse, piinclalion of primula I disc coarser, acdcagus as hi Figs 14 15 . .. 

. .., . .. .. L m pawSowsku s*p ii 

Distribution: Bnbia G^re Mis (Pchsh-Slovatc boundary) 

- proTouim less transverse, punctation of pror.otal disc finer, acdcagus as m lugs 10-11 . 

. ... . . L wi corconticus ssp n. 

Distribution Krkonctc Mts (Polish-Bohemian boundary) 

4 slenderer subspecies (lEI/’w I 1 27). punclation of both clyiral striae and protioliil disc finer . 

. .2. m. rhaeucus Hcer, 183? 

Distribution* the Alps (France. Switzerland. Italy. Slovenia) 

- stouter subspecies (IEIAv I 51-1 67), punclation of both clyiral stnac and pronotai disc coarser 

...... L. m kultianus ssp. n 

Distribution- Czech Republic (Bohemia). Germany (Saxonion Switzerland) 

CONCLUSIONS 

The taxonomy of the subgenus Pogonophorus of the genus Leistus is quite difficult, particularly 
the identification of the European species related to Leistus montanus. It may be postulated that 
the original, preglacial distributional range of this Hercyman species included considerable portion 
of Europe, particularly of western Europe, and that during the postglacial period the species was 
evolving in groups of isolated populations. A meaningful clarification of the relationships of the 
taxa of this complex may be attempted only after a deiailed study of large numbers of specimens 
from different localities not only on the Balkan Peninsula, in Turkey, Syria, and on the Iberian 
Peninsula, but also from the mountain ranges in Italy, southern Germany, Switzerland and France 
Unfortunately, we were not able to include the material from the general collection of the Musdum 
d'histoire naturelle, Paris (two boxes containing specimens of the Leistus montanus- group were 
not available for extended study) Also, we were notable to assess the specimens from the xerothcr- 
mic slopes at Wilhelirefeld near Heidelberg (Heinz 196-1), as well as from Baden Wflittenberg (Traut- 
ner & MiiUer-MoTrfcld 1995). I lowevcr, after we have studied the available, very large relevant 
material, we believe that the complex of Leistus montanus includes the following species and 
subspecies distributed as follows: 

/. miinunu\ montanus Stephens, 1827 Great Britain. France. W Switzerland, N Spam 
L moi>lunu\ rhaetnus Hccr, IS37 France, Switzerland, Austria, N Italy, Slovenia 
L montairur coriurtiais n Czech Republic (\E Bofianira), SW Polar*! 

/. montanus *i Juanas ssp r. Czech Republic (Bohemia). Germany (Siixoman Switzerland) 

I- montanus pa*.iawshi ssp n S Poland. N Slovakia 
/, punt he p* F : aim*airc cl I-aboulhenr. 1854 France 
L purvicolhs Chaudoir. 1869. Bulgaria, Groceo, Turkey, Syria 
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Abstract. Larvae Of the genera Pogonus Dcjcan. 1821, Pogomstes Chaudoir, 1871, Cardiaderus Dcjcan. 
1828, and Thalasiotreduts Van Dyke, 1918 of Ihc tribe Pogomni arc described A key lo the four genera and 
illustrations of the most important features arc provided Characters of larvae suggest that the tribe 
Pogomr.i represents a mcmophylettc lineage based on three synapomorphics I) presence of spindle-shaped 
setae on some pans of Ihc body, 2) posihon of the seta FR, on ftonialc near FR,; 3) absence of a relatively 
long secondary seta on each lateral margin of the ninth abdominal tergite (just antcriad to UR,) in second 
and third instars This study supports inclusion of Pogomni in the supertnbe Trechttac together with 
Benibidiim. Trochim and Zolini Both Cardiaderus and Thalassoircchus ate very distinct and then relationships 
uncertain MonophyJy of Pogonus and Pogomstes is not evident, presumably these laxa arc more related to 
each other than to the other two genera treated. 

Morphology, phytogeny, description, key. larvae. Coleoptera, Carabidae, Fogonini, Pogonus. 
Pogonisles, Cardiaderus, Thalassolrechus 


INTRODUCTION 

The tribe Pogonini is represented in all major zoogeographical regions of the world but is most 
diverse in the Palacarctic. particularly in the Mediterranean area. This group includes about 70 
species, which are classified in the genera Bedeliolus Semenov, 1900, Cardiaderus Dejean, 1828, 
Diodercarus Lulshnik, 1931, Diplochaetus Chaudoir, 1871, Ochlozetus Chaudoir, 1871 .Pogomstes 
Chaudoir, 1871, Pogpnopsis Bedel, 1898, 1'ego nut Dcjcan, 1821, Syrdenus Chaudoir, 1871, and 
Thalassolreehus Van Dyke, 1918 (Btiusquel & Laplante 1997). In addition, Komarov (1996) recent¬ 
ly described, as a pogoninc, a genus with uncertain affinities {Olegius) based on a single female 
collected in southwestern Turkmenia. The tribe Pogonini is currently placed in the supertribe 
Trechiuie along with TVechini, Zolini (Merizodint of some authors) andBembidiini (including Tach- 
yma) (Kryzhanovsktj 1976,1983; Lrwtn 1985,1991). All species, except apparently those o(Oeh- 
(uzetus from South America (see Reichardt 1974), live in saline habitats and are found in littoral 
places or around inland salt lakes, ponds or pons 

Very little is known about Pogonini larvae. Morphological descriptions of oldcr-insUtr larvae of 
only four species included in two genera have been published: Pogonus cumanus (Sharova 1958. 
1964)./? luridipennls (Jeannel 1941;vanP.ndcn 1942;Sharova 1958, l964;Larsson 1968;Raynaud 
1976, Lufl'1985,1993, Arndt 1991).F chuiceus (Lufl*1985,1993; Arndt 1991), and Thalassolreehus 
barbnrae (Moore 1956; Thompson 1979). 
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The main purpose of lhe present paper is to describe the larval features of four genera of the tribe 
Pogonini. In addition, relationships between these genera based on larval morphology will be 
briefly discussed 


MATERIALS AND METHODS 

This work is bused on the study nf 46 slide-mounted larvae of Pogonini belonging to 11 species and four genera, 
62 additional larvae were available ill alcohol but not studied in detail All larvae, except cue specimen, were reared 
ex ovo frarr, mature females kept ui laboratory Adults were collected tiunng expeditions by die senior author along 
salute lakes in southern Ukraine (Dncstrovsky and Kuyalmsky Limans in the Odessa district), southern Russia 
(Sarepta in Volgograd area and Baskunchak Lake in the Astrakhan district), and southwestern Turkmenia (O/boy 
Lakes system, win* western part nf the Kara Kum) Larvae of Thalassotrcchut karbautc were harm wed from the 
Canadian National Col ledum of Insects, Ottawa, Canada (CNC) Most larvae are kept in the collection of the 
senior author (VVG). the remaining have been deposited in CNC, the British Museum of Natural litslory. London 
(BMNHt. snd Martin L Luff collection. University of Newcastle upon lyne (MLL). 

Larvae were mounted on microscope slides in Moyer’s medium and studied with a compound microscope KIRI 
I a: magnifications up to 90f)' Morphological drawings were prepared using a Reichert camera lucida Notation 
of primary sens ilia follows Ruusquct & Goulet (1984), notation of secondary .seine follows Hyusquet (1985) 

All measurements were made using an ocular micrometer. Measurements of anter.no metes were taken along 
then medial side, including (he membranous part. The abbreviations L,, L>, L, indicate first, second, and third 
mstars respectively 

For comparative purpose, larva© of 22 genera belonging to the supertnbe Trcchitac have been studied Aepop 4i% 
Jcattncl. (922, TemnosSega EndcrCcm, 1905, Penleptus Schaum. I860, Thalassophilus Wollaston, 1854, Ambtys- 
rogentuM Endcrlcm. 1905, TrtcJtus Clairvillc, 1806. Epaphius Samoucllc, 1827, and Trechmorphus Icanncl. 
1927 of the tribe Trcchini, Bembidion Latreillc, 1802. Asaphidion Dcs Gozts, 1886. Ocys Stephens, 1828. 
Phrypeu* Casey. 1924, Tacfxys Dejean, 1821, Paraiuchys Casey, 1918, Sphaerolachys G Muller. 1926, Elaphro- 
/iii. Moischulsky. 1859. Porviaihys Nctolitzky, 1914, Tachyta Kirby, 1837, Polydew Mclschulsky, IS62, and 
Mioplmhyi Bates. 1882 of the lube Bcmbidiini; Ooptcrus GuiVin-MdncvilIc, J84) and Idacarabus Lea, 1910 of 
the tribe Zolim 

No descriptions of species arc provided in this paper in pan because the number of available larvae was low A 
preliminary analysis indicates that differences among most pogoninc species arc slight, especially in the second and 
thud instars 


Tribe Pogonini 

Diagnosis. Larvae of Pogonini differ from those of other groups included in the super tribe T rechi- 
tac by lhe presence of spindle-shaped setae (see Fig. 17) on some sclerites. in the first instar, at least 
setae ES, on pro- and mesothorax, HP, on ninth abdominal segment, and PY> on pygidium are 
spindle-shaped. In the second and third instars, there are numerous short, secondary, spindle- 
shaped setae on the dorsal surface of the cephalic capsule. Such modilied setae are absent in larvae 
of other Trcchitac examined. In addition to this character, we should mention (I) that the frontal 
sutures are less sinuate in larvae of Pogonini compared to those of other Trechitae groups, (2) ihat 
seta TR. on the frnntale is closer to FR, than on average for Trechitae, and (3) that each lateral 
margin of the ninth abdominal tergite in second and third instars lacks a secondary seta (just 
anteriad to UR’) present in most Trechitae larvae known to us. 

DjwkiptiOn. I lead widths of specimens studied are indicated m Table I. ITrst-instar larvae. Mod¬ 
erately sderoti/ed; coloration vaiying from very light, almost colorless, to somewhat brown or grey. 
Cephalic capsule without basal constriction; parietale with 2 rows of 3 ocelli in most species, ocelli 
of posterior row small to absent in some species; postocellar and cervical grooves presenter not. 
Frontal sutures only slightly sinuate (Figs 2-9); epicranial suture relatively long, 0 7 1.0* as long as 
aruennomcre I (Figs-2-9); Rasulc variable (Figs. 10-14), somewhat produced und denticulate, with 
a single row of denticles (Figs 10-14). Egg-bursters absent (Figs 2-5,7 9) except i tiThalassotrc- 
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Tub I Cephalic capsule widih (min) of pogonmc larvae bJ.ulio*! 
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chits (Fiy. 6). Antennae slightly lunger than mandibles in most species; second antennomere 0.7- 
1.0* as long as first; third aniennoniere i. 1-1.3* as long as first; fourth antennomere 0.6-0.9x us 
long as first; antennomere 3 with prominent sensorium (sensorial appendage of Van Emden 19-42), 
two cuinpuiufomi and one placoid sensilla laterally; antennomere 4 with two conical and one 
campatufonti sensilla apically; lateral side of antennomere 3 not sclerotized between sensontm and 
base of antennomere 4. Mandible with single retinaculum; pcnicillus with more than S setae; cutting 
edges of terebra and retinaculum smooth, not serrate (Figs 2 9), dorsal surface between MN S and 
MN with or without microdenticles Maxilla without lacinia; stipes about 2.2-3.0" as long as wide; 
dorsal surface of stipes membranous, not sclerotized: first galeomere 1.0-1.2" as long as second; 
maxillary palpomcre 4 not subdivided L-abium with relatively long, conical ligula; second labial 
pulpomere not subdivided, slightly shorter than first. Leg w:tli single, relatively long claw (Figs. 15- 
I b) Urogomphi fused to ninth tergite, rather long, not joined, without nodules. 

ChaeSaluxy. All primary sensilla, except pores PR*. PR.. PR„ PR,, in some taxa also PR,, on prono- 
tum, pores MLij, ME e on meso- and metanoturn, seta HS t on metathorax, pore TE,, on abdominal 
tergilcs I -8. ami setae TA,, TA 4> TA } and TA* on tarsus, present; no additional sensilla. Seta PR, 
close to FR-; anterior angles of hypopharynx each with one seta; seta! group gMX with 14-30 
(usually less than 24) setae; setae MX> and MX,, relatively long and subequal in length; seta MX- 
about half length of galeomere 2, seta MX* located at have of galeomere 2; seta LA, located on 
ligula. which is quadriseiose. Setae PR, and ME J0 on thorax short, not longer than basal diameter of 
nearest long setae; length of setae PR,* and Mb',, U 4-0.7* that of I*R„ and ME,, respectively; seta 
ES, spindle-shaped; seta EM : .spindle-shaped except in Pogvnisies. Seta TA, usually located at 
basal third of tarsus, rarely at middle. Abdomen with setae TE*, TE,, TE,, and ST, spindle-shaped ir, 
many taxa. Seta EP| on epipleuriles of ninth abdominal segment and seta PY, on pygidium spindle- 
shaped. 

Second- and third-instar larvae. Same character slates as first instar except for the followings. 
AnCennae with second antennomere 0.9-1.6* as long as first, third antennomere 1.1 1.5* us long as 
first: fourth antennomere 0.5 0.8* as long as first Mandible without microdenticles on dorsal 
surface between pore MN b and seta MN . Maxillae with dorsal surface of stipes partly sclerotized; 
stipes 3.5 3.5* as long as wide. 

Chaetotaxy . Primary setae on frontalc usually trichoid (FR, and FR, spindle-shaped in some spec¬ 
imens); frontale with numerous short, irregular, secondary setae, some of them spindle-shaped. 
Antenna without secondary setae (Figs 21,24—25) or with secondary setae on antennomercs 1 —3 
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(Figs 22 23). m some raxa on antennomere 2 only (Fig 26) Mandible with 2 or 3 secondary setae 
lateral ly at base Maxilla with group gMX consisting of 20 f>5 setae, lateral side of stipes with 5-7 
setae (including MX; and MX;), setae MX 5 and MX* long (length 1 5-2 5* width of stipes) Labium 
with >-22 setae on each side (including LA* and LA*) I,eg without secondary setae m most 
species, rarely femur, tibia, and tarsus with short secondary' setae Seta UR,, on abdominal tergite IX 
distinct, urogomphi each with 7 long setae (lIR*-URj, UR*. UK t ), lateral margins oftergitc IX 
without secondary seta m middle (just antenad to UR?) 

BrevoMics Although the habitat preferences ofPogomni larvae arc inadequately known, one can 
assume that larvae of most species prefer saline places like the adults In laboratory, we were able to 
obtain eggs of many species only aftei table salt was added to the substratum in the Petri dishes 
containing the adults Most first-instar larvae were obtained in laboratory m June, usually right 
after the adults were brought from the field It takes about three to four weeks for the larval 
development to be completed All species collected m the field were successfully reared, except 
Pogonuv It tom! is 

Monophvlv Larval features suggest that the tribe Pogonuu represents a monophyletic lineage 
Known larvae possess three character states which arc likely apomorphtc I) Some setae on the 
body are spindle-shaped instead oftrichoid No oilier Trechitae lar vae possess such setae and their 
occurrence is rare in other groups of Carabidae 2) Seta FR ? on frontale is located closer to FR, than 
on average for Tiechilae and most other groups of Carabuiae (our observations) 3) Logon me 
larvae lack a relatively long, secondary seta on each lateral margin of the ninth abdominal teigite 
(just antenad to UR.) in second and third instars which is present tn all other genera of I’rechitae 
studied except Ocys, Taclytu, Oopterus , and Idacurubus This character stale has been little sur¬ 
veyed tn other groups ofCarabidae 

PuvxoorNETtc Relationships Larval features of Pogonuu support their inclusion in die supertribe 
Trechitae Pogonme larvae share with those of the remaining Trechitae groups the absence of 
pores PR,.. PR*, PR„ PR on pronotum, pores Me d and ME e on meso- and metauotum, seta ES, on 
metjthontx. pore TIL on abdominal tergites 1 8, and setae TAj, TA*, TAj. TA 6 on tarsus These 
structures arc pan of the ground plan of the family Carabuiae (Bousqiict & Goulet 1981) and then 
absence m Trechitae larvae is very likely u synapomoiphic condition 

One additional ch.iracterstale should he mentioned the presence of n single cJawatthe extrem¬ 
ity of the leg Tins state, which is undoubtedly derived for the family Carabidae, occurs in all 
Trechitae larvae except for those of the genera Penieptus, Thalassophiha, Amblystogcnrum, 
Temnostega, and Kenodarlylus Broun, 1909 which have two claws (Boldon 1936, Womersley 1937. 
Johns 1974 Grebennikov 1996, our observations) These genera belong to ihesubinbcsPerilcptina, 
Trechodina, Plocamolrechina, and Acpina (last two) respectively of the tribe Trechtm Reversal 
from one to two claws w ithin the Trechuu is unlikely in our opinion Therefore, we mast assume dial 
the presence of one claw has been derived at least tw-ice in the Trechitae. once in the tr.be Trechmi 
and a second tune in the remaining groups In such case, the Pogonirn may be more closely related 
to Uembidnm and Zolmt The fact that a few other groups ofCarabidae, apparently not closely 
related to the Trechitac such as some genera of Clivinim and the Broscim, do possess a single claw 
.suggests that this character state may be subject to convergence in carabids Another possibility is 
that the tribe Trechmi is not a monophyletic lineage We cannot comment on this hypothesis at this 
point 

Muller (1975) postulated that the tnbe Pogonuu is the adelphotaxon of Uembidnm This view 
was based, in our opinion, on “weak" synapomorphies and has not been corroborated As properly 
stated by Maddison (1993 196), relationships of the various tribes of Trechitae have net been 
adequately demonstrated 
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Key to larvae of the tribe Pogonini 


l FrOgomphiis with 5 bvr.p setae (Figs 18-20) Mandible with one seta on basal half {Figs 2 9) Lateral side of 

stipes wuh 2 setae. Abdominal hypopfeurites without setae..... .. bust in&far. 2 

Urogomphus with 7 long setae IFig I ). Maiuliblc with nnwe than one seta on Imiol half (Figs 24 26) Lateral 

sule of stipes with more ihan 2 setae Abdominal hypoplcunlcs with setae ..... 

. Second and third tnstars .5 

Dorsal surface of mandible between MN, and MN, with at least one microdcniicic. usually 1 4 (Figs 2 4) Seta 

PY t on pygidium spiiHile-sliaped . . . Pogonus Dejeou 

Dorsal «urfjcc of mandible between MN, and MN t smooth, without microdcnticlcs (Figs 5-9) Sea l’Y» on 

pygidium trichord . .. ,3 

Length of setae MX,, and MX,, more than half diameter of maxillary palpomorc 3 Pariolalc with posterior 

row of ocelli somewhat reduoed or absent . PogoWtes Chuuduii 

Length of setae MX, ami MX •, less than 1/4 diameter of maxillary palpomcre 3 Punctate with posterior row 

of ocelli markedly developed ... 4 

Tanctali with egg-bursters consisting of one large microspinc on each side near epicranial suture (Fig. 6) 
Mandibular Icrebr.i slightly convex near base (Fig. 6) Pore PR, on pronotum absent Setae TO. yn lergilcs 

spindle-shaped . ...... Thalussotrecbux Van Dyke 

Pnrielali* wiihoul egg-bnistm (Fig 5) Mandihular lerobru regular, slightly iiuncflve (Fig 5) Pure PH. on 

pronotum present Setae Th, on lergites normal, tnchoid . .... Ca»diadcru± Ccican 

Antennae with secondary setae on antcnnomcrc 2 only (Fig 26) Length of setae MX., and MX IS less than 1' 
•1 diameter of maxillary palpnmcrc 3 Meso-, metanoturn, and abdominal lergites I 6 with numerous >ccondnry 

sutau nit medial half (Ftg 2?) . Curdtaricnis De/can 

Antennae without secondary setae (Figs 21. 25) or untcnnomcrcs 1-3 with secondary setae (Figs 22, 23) 
Length of .setae MX, and MX,, more than half diameter of maxillary palpomcrc 3 Mes<*-, metanoturn, and 

abdominal tergites 1-6 with no or few secondary setae on medial half . 

. ... Pogonus Dejean and Pegon/xter Cbaudoir 


Genus Fogo/tus Dejean, 1821 
(Figs 1-4,10,19,21-25) 

Diagnosis. First-instar larvae of Pogonus differ from those of other genera by having microdenti- 
des on the dorsal surface of the mandible between MN h and MN, and by having the seta PY„ on the 
pygidium spindle-shaped. We have found no character state that would differentiate second- and 
third-instar larvae of Pogonus from those of Pogonistes. 

Description. First-instar larvae. Cephalic capsule parallel-sided (Figs 2-4) Frcniale with or with¬ 
out pointed microsculpture, if present, microsculpture developed on basal half of sclerite (Fig. 4) or 
near pore FIG (Fig. 3), nasale rather straight or slightly notched at middle (Figs 10. 11). Parictale 
without egg-bursters (Figs 2-4); ocelli, postocellar and cervical grooves markedly developed (Figs 
2-4). Mandible with pointed microsculpturc between MN b and MN, consisting of 1-8, usually 3^ 
6. sharp microdenticles (Figs 2-4); terebra regular, slightly concave (Figs 2-4). Claw O.SM .0* 
length of tarsus. Urogomphi relatively long, parallel (Fig. 19). 

Chaeiotaxy: Seta AN* 1 .0-2.0* as long as width of antennomere 4 (Figs 2-4). Frontaie with at least 
2 setae, FR and either FRj, FIG. or FR fi , spindle-shaped; seta EM, on prothorax and PY 6 on pygid¬ 
ium spindle-shaped. length of setae MX U and MX,’ more than half diameter of maxillary paipomere 
3. Pore PR, on pronotum present. Seta TA, located at basal third of tarsus (as in Fig. 15). Setae TE, 
on tergites normal, not spindle-shaped. 

Second-and third-instar larvae. Postocellar and cervical grooves distinct. 

Chaelotaxy: anlennomeres 1 3 with (Figs 22, 23) or without secondary setae (Figs 21, 24). Leg 
without secondary setae on tarsus, tibia and femur in all species studied except P. cumanus. Meso- 
metanotutn, and abdominal tergites 1 -6 without numerous secondary setae on medial half of sclc- 
ntes(Fig. 1). 
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MoNoriCYLY and Phylogenetic RELATIONSHIPS. In tjieir taxonomic review of die New World Po- 
gonim. Bnusquet & Laplante(l997) found no synapomorphy for the genus Pogonus based on a 
limited number of species. They concluded that the genus, as presently conceived, may not be a 
monophylettc lineage. Known larvae of Pogonus share one apomorphic character state: tn the first 
injttar, the seta PY„ on the pygidium is spindle-shaped instead of being trichoid. The presence of 
pointed microsculpture on the dorsal surface of the mandible of the first instar could represent 
another synapomorphy for the genus Pogonus. However, the transformation polarity of the char¬ 
acter is difficult to assess. Presence of this feature occurs in several lineages within the supertnbe 
Trechitae. Overall, evidence of monophyly for the genus Pogonus based on larval morphology is 
not overwhelming. 

Among the genera treated here. Pogonus is probably more closely related to Pogonislex ihun to 
the other two genera. Larvae of Pogonus and Pogorisles have relatively long setae MX» and 
MX ; ; on maxillary palpomere 3 (at least half width of the palpomerc). This character slate is rarely 
found in carabids, where these setae are extremely small. Relatively long setae MX,, and MX,, is 
likely the apomorphic slate but its presence in the genus Asuphidton (see Maddison 1993. 153) 
suggests that it could be subject to convergence The fact that nc- character state was found to 
separate second- and ihird-mstar larvae of Pogonus from those of Pogonistes suggests also, in a 
way, that the two genera may be closely related. 

Material studied. Pogonus luruhpennn (German 1822): 2L,. IL,. IL; {mounted on slide) reared from adults 
collected ai Sarcpla. Volgograd 3rca. Russia on May 23, 3995 (WC) Pogonus tndipennts Nicolai. 1822. IL,. IL, 
(mounted on s ide) reared from adults collected al Dncstrovsky Liman. Odessa disir., Ukraine on Apnl 26, 1995 
(VVG) Pogonus nansfuga Chaudoir, 1870- 2L„ IL 5 , 1 L, (mounted or. slide) reared from adults collected at 
Baskunchak Lake, Astrakhan dustr., Russia on May 25, 1995 (VVG), IL, (mounted on slide) reared from adults 
collected at Sarepta. Volgograd area, Russia on May 23, 1995 (VVG). additional material reared but not studied ir. 
detail includes 6L,. 2L-. and IL, (adults from Baskurctiok Lake) (VVG). Pogonus meridtonabs Deican. 1828 21.,. 
IL-, (mounted or slide) reared from adults collected at Dncstrovsky Liman, Odessa disir. Ukraine on April 26. 
1995 (VVG). 2L,. IL. (mounted on slide) reared from, adults collected at Kuyalnuky Liman, Odessa disir, Ukraine 
on April 28, 1995 (VVG), additional material reared but not studied in detail includes 7L,, 3L*. IL, (BMNH, VVG) 
Pogonu\ punciu/aius Dejean. 1828, 2L„ IL,. IL, (mounted on slide) reared from adults collected at Dncstrovsky 
Liman, Odessa disir. Ukraine or. Apnt 26. 3995 (VVG); 4L, (mounted on slide) reared from adults collected at 
Sareplu. Volgograd area, Russia on May 23. 1995 (VVG); additional material reared but not studied in detail includes 
3L ard IL. (VVG) Pogonus cumanus Lutshmk, 1916- IL, (mounted on slide! reared from adults collected at 
Kv.ya.msky Liman. Odessa distr., Ukraine on Apn! 28. 1995 (VVG); IL, (mounted on slide) collected with adult.' 
and identified by association (VVG) 

Geographical distribution and Diversity. The genus Pogonus includes about 45 species which 
arc distributed worldwide, except in the Neotropical Region, but are most diverse in the Mediterra¬ 
nean area (Kryzhanovskij 1983; Bousquet& Laplantc 1997) than anywhere else. 

Remarks. Second- and third-instar larvae of two species of Pogonus, namely P. cumanus and P 
punctulaius, are easily recognized arr.org the species studied in having secondary setae on anten- 
nomcrcs 1-3 (Figs 22.23). Additionally, the single thinJ-instar larva ofP cumanus we have studied 
is unique for the presence of secondary setae on the femur (8 9 setae), tibia (3-7 setae) and basal 
part of tarsus (2-d setae) hirst-instar larvae of P. punctulatus differ readily thorn the other species 
studied by the absence of microxculplure on fror.tale and by the presence of ojily one mierodenti- 
cle on the dorsal surface of the mandible between MN b and M N,. Larvae of other Pogonus species 
have pointed microsculplure in ihe basal partof the frontale and Horn 3 to 8 rnicrodcnticlcs on the 
dorsal surface of the mandible. 
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Genus Pogonistes ChMdoir, 1871 

(Pigs 7-9,11-12,1R) 

Diagnosis. First-insrar larvae of Pogonis/es differ from those of other genera treated in having the 
sera bM ( on prothorax normal, trichoid. Second- and third-inslar larvae cannot be separated from 
those of Pogonus. 

Description. First-insrar larvae. Cephalic capsule parallel-stded {Mgs 7-9). I’rontale without mi 
crosculrturc (Figs. 7,9) or with pointed micrusculpture restricted to near pore FR b (Fig. 8): nasalc 
rather straight at middle (Fig. 12). Panetale without egg-buislers (Figs 7 9); ocelli, postocellar and 
cervical grooves less distinct than in Pogonus (Figs 7-8) or posterior row of ocelli and postocellar 
groove absent (Fig. 9). Mandible without miciodenucles betweenMN h and MN, (Figs 7-9); terebra 
regular, slightly concave (Jigs 7-9). Claw 0.9 1.0* length of tarsus. Urogomphi relatively short, 
parallel (Fig. (8). 

Chaetotaxy. Seta AN, 1.0-1.5* as long as width of antennoiaere 4 (Fig. 7). Frontale with at least 
seta FR* spindle-shaped; seta KM, on prothorax. TH ; on abdominal tergites. and PY 6 on pygidium 
itormul, trichord; length of setae MX U and MX^ai least half diameter onnaxilfary palpoinere 3. Pore 
l’R„ oil pronotum present. .Seta 1'A, located at basal third of tarsus (as in fig. 15). 

Second-and tliird-instar larvae. Postocellar and cervical grooves distinct. 

Chaetotaxy : Antennae and legs without .secondary seine. Meso-, nietanoturn, and abdominal 
tergites I -6 without numerous secondary setae on medial half of scicrites. 

Monopiiyly amd Phylogenetic Relationship. We found no larval synapomorphy among the spe¬ 
cies studied to support the view that the genus ismonophyletic Second- and third-insrar larvae of 
Pogonisles arc similar to those of Pogonus. In addition, larvae of both genera share the presumably 
apomorphic condirioa of relatively long seme MX. and MX I2 on maxillary palpomcre 3. As stated 
previously Pogorustes is probably more closely reluted to Pogonus than to the oilier genera 
treated. 

M-ORHUl 5TUT»;PT> PogOnulex rufoaefeu* (Dcjcan, 182$) IL,, 2L-, IL. (mminted on slide) reared from adults 
cnllci'lcd at SarcjiM, Volgograd area, Russia on May 21. 1995 (VVCi): 21.,, 2Lj. II. rcarcti from adults collected in 
lbe Kara Kum Desert. Uzboy lakes system, lurkmcma on April 28. 1995 (C-NCK atkJilioitsI maicnal reared Ini* 
THU .studied in detail includes AL, and IL : (VVG) Pc&mutes convextcoHis Lhaudoir. 1871 2L|, ILj, IL-. (mounted 
on .'l.dci reared Pom adult* collected at Kuyalmsky I.iraan, Odessa distr. Ukraine on April 28. 1995 (WGl. 
addilnrnai niatcrul reared Iwl nat .studied in tii'tail includes fL_. (WO). Pogrmntes angvf/ux (CaMjr, IS TO) 2L,. 
2L». IL. (mounted on slide) roared from jululis collected al Kuyalmsky I mum. Odess:i disir. Ukraine o*> April 28 
1995 (VVC!). additional malarial reared bid uo< studied m detail includes SL, and 4L, (VVG). 

O'eografihcaL distribution avd Diversity. The gen usPogonlstes includes about 10 species in the 
Mediterranean area (Kryzhanovskij 1983). 


Genus Cardiadcrus flejean. 1828 
(Figs 5,14,15,26,27) 

Diagnosis. Larvae ot Card Indents are differentiated from those of other members of Pogonini by 
the character states listed m Ihe key and by having, in the second and third instars, numerous 
secondary setae located on the medial half of the meso-, metanonim, and abdominal terg-res 

Furthermore the anlennomere 2 hears secondary setae while the antennomcres I and 3 have no 
such setae. Only some members of the genus Pogonus also possess secondary' setae on nmer.no- 
mcre 2 hut in these species the antennomcres I and 3 bear secondary setae. 

Description. Firsl-instar larvae. Cephalic capsule parallel-sided (Fig. 5). Frontale with pointed 
microsculpture near pore I\K, (1- lg. 5); rrnale with 6-7 teeth, median one somewhat more protruding 
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10 23 10 N, rasult. L, (dorsal view) 10 - Pogonus luridipennis, II - PogomstfX rufuaeneus. 12 P 
angvsius. 13 • Jhalarvotrechui liaHxt'vc, 14 CurJuuierus chluruticus 15— I<», tarsus and claw, L, (dor>a! view) 
15 Curdtadents cMoroncus, 56- Thalassoirtthus barburav 17 spindlc-slnpcd scia 18-20. urouoniptn and 
pygidimn, I, (dorsal view) IS - Pogomstes convexicolhs, 19 Pogonus lundipenn i«, 20 Thaltis*uireclru< 
I’arluirae 21 23. right antenna, I,, (dorsal view) 21 - Pogonus lundipennis, 22 ■ P pvnitufotus. 23 P 
cwiuir.us Seale bars - 02 mm 
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than others (Fig. 14). Parietalc without egg-bursters (Fig. 5); ocelli and ccr\'ical groove markedly 
developed (Fig. 5); postocellar groove absent. Mandible without microdenticles between MN^and 
MX 1 , (Fig 5), tcrcbia regular, slightly concave. Claw as long as tarsus (Fig. J 5). Urogorophi relafive- 
ly long, parallel (as in Ftg. 19). 

Chaetoraxy: Seta AN* l.(M.3 K as long 2 s width of antcr.nomerc 4 (Fig. 5). Frontale without 
spindle-shaped setae; seta EM- on prothorax spindle-shaped, setae TE» on abdominal tergites and 
PY* on pygidium normal, trichoid; length of setae MX U and MX ti less than 0.25* diameter of 
inaxtllarv palpomere 3. Pore PR* on pronotum present. SetaTA, located at basal third of tarsus (Fig 
15). 

Second- and third-instar larvae, postocellar groove distinct: cervical groove absent. 
Chaetoraxy: Antenna with secondary setae on antennomere 2 only (Fig. 26). Legs without sec 
ondary setae on tarsus, tibia and femur. Meso , tnefanocurn. and abdominal tergites 1-6 with 
numerous, more or less long, secondary setae on medial half of sclerites (Fig. 27). 

Phylogenetic Relationship. Second- and third instar larvae of the genus Cardiadcnus show two 
apomorphic character states: the meso-, meranotum, and abdominal tergites bear numerous sec¬ 
ondary setae on the medial half of the tergites (Fig. 27) and the antennomere 2 has secondary setae 
(Fig. 26). The last feature is shared with some species of/Vigrviw (P cumanus and P. punctulatus). 
However, we believe that (he presence of this state in both taxa appeared independently. For 
example, presence of secondary setae on the antennomere 2 has appeared in several lineages within 
the tribes Prcrostichini (Bousquct 1985), Bembidiini and Trechini (our observations). Relationships 
of the genus Cardiaderus are uncertain. 

Mailklm. Mi.e:tn Carxliuderut chlorvtu'vr (Fiicli^r von Waldheim. IS?<) 2L t , It.,. IL, (mounted on slide) routed 
from cdjJU collected at Kuyolmtsky Liman. Odessa di>lr. Ucramc ori April 28. 11195 (VVCi), additional muicnaJ 
reared, but not studied in detail includes 7L : , 4Lj, 51., (WG. CNC. UMNII) 

Geographical distribution and Diversity. The genus Cardtaderus includes a single species, C 
chloroticus, which is distributed throughout the steppe and semi-desert areas of PaJaearctic Re¬ 
gion front Romania and Bulgaria to eastern Kazakhstan and the Altai (Kryzhanovskij 1983). 

Genus Thalassutrechus Van Dyke, 1918 
(Figs 6,13,16,20) 

Diagnosis. First-instar larvae of Thalassotrechus are unique among the species studied by the 
rounded lateral sides of the cephalic capsule, by the absence of cervical grooves; by the presence 
of egg-bursters on the parietaic. by the absence of pore PR h , by the short claw, by the position of 
the seta TA f which is at middle of the tarsus, and by the spindle-shaped setae TE? on tergites 18. 
Description. First instar larvae. Cephalic capsule with rounded lateral sides (Fig. 6). Frontalc 
without microsculpture (Fig. 6); nasalc slightly protruding at middle (Fig. 13). Parietale with egg 
bursters consisting of one large tooth on each side near epicranial suture (Fig. 6); ocelli developed 
(Fig. 6); postocellar and cerv ical grooves absent (Fig 6). Mandible without microdenticles between 
MN. and MN,; medial margin of terebra slightly convex near base (Fig. 6). Claw about 0.5* length 
of tarsus (Fig. 16). Urogomphi relatively long, divergent (Fig 20). 

Chaetolaxy : Length of seta AN* 1/4 1/3 width of antennomere 4 (Fig. 6). Frontale with seta FR, 
spindle-shaped; seta EM, on prothorax spindle-shaped; length of setae MX,, and MX U less than 
0.25 * diameter of maxillary palpomere 3. Pore PR # on pronotum absent. Seta TA ( located at middle 
of tarsus (Fig. 16). Setae TE ? on tergites 1-8 spindle-shaped; seta PY 6 on pygidium normal, trichoid. 
Second-and third-instar larvae. Unavailable. Superficially described by Moore (1956). 
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I'hyuw.i.nftk: Rflahonship Bousquct & Laplante (1997) indicate that adults of T barbarae pos¬ 
sess several autapomorphies within the tribe Pogomai A similar statement could be made for the 
first mstar larvae The presence of egg-bursters on the panetale, comparatively short seta AN^ 
absence ofpoie PRh, absence of cervical grooves, and spindle-shaped setae T£? are character states 
which are unique, and probably apomorphic, to T barbarae Relationships of the genus remain 
uncertain 

Majirial siupitu lhaivssotreehus barbarae (G H Horn, 1892) 2L ( (mounted On slide) reared by \YG Evans from 
adults collected at Pacific Grove. Monterey Bay, California (C'NC'J 

Geographical wstubution and Diversity The genus Ibalassonechus includes a single species, T 
barbarae, from the Pacific coast of USA and Baja California, Mexico fBousqucjA Laplante 199"/) 

CONCLUDING REMARKS 

In general, immature stages of most groups ofcarabtds arc poorly known and the tribe I’ogonim is 
no exception Larvae of eleven species belongmg to four genera were studied in the present paper, 
which account for only about 15% of the world fauna Larvae of seven genera {liedehoius, Dioder- 
carus, Diplachaetus , Ochlozetus, Pogonopsis, Syrdenus. Olegius) remain unknown We hope ’.his 
modest contribution could stimulate others to study carp.bid larvae 
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Abstract. Dermestes {Dertnesrtnus) katkai sp. n and D (D ) intermedium irantcux sap. n. from Iran arc 
described xr.d illustrated. D ID) solskyi Da I la Torre, 1911 is rc»k*scribcd and illustrated Distributional data 
ro 18 Dermestes Linnaeus, 1758 species collected by Ihrcc expeditions to Iran were undcilukcn by the 
Dcpanmcnl of Entomology to rhe National Museum (Natural History) in Prague in 1970. 1973 and 1977 
and further cntomologisls arc given A list of alJ so far known Dermestes species from Iran is compiled 

Taxonomy, new species, new subspecies, distribution, Coleoptera, Dcrmcstidae, Dermestes. 
Palacarctic region 


Seme basic information about dermestid beeries from Iran were published in papers by Dalla Torre 
(1911), Lepesme (1946), Mroc/Jcowski (1968), Sokolov (1972), Zhantiev (1976) and Lafcr (1992). 

Three expeditions to Iran were undertaken bv the Department of Entomology to the National 
Museum (Natural History) in Prague m 1970, 1973 and 1977, respectivelly. The basic data about the 
expeditions, including detailed description of collecting localities (numbering successively), maps 
and photos can be found mHoberlandt (1974, 1981, 1983). In this paper, the material of dennestid 
beetles genus Dermestes Linnaeus, 1758 (Coleoptera: Dermestidae: Dermestinae), is elaborated. 

Recently some mamly Czech entomologists visited Iran, and an interesting material of Dermestes 
has been slowly accumulated. Although not very large, it contains a few rarely collected species 
with inadequately known ranges of distribution. An annotated list of findings is presented below. 

Trough the text, the following abbreviations arc used: 

HNHM - Hungarian Natural History Museum, Budapest. Hungary (O Mcrtd); 

IHAC Jifi Hava Praha. Czech Republic. 

MHNCj Museum d’ Histone naluicile. Geneve. Switzerland (I. Lbbl); 

MKAC - Marck Kafka, Ncrutovicc, Czech Republic, 

MMUH- Museum nf Manchester University, Manchester, United Kingdom (C Johnson); 

NHMB Naturhistonsdics Museum, Basel, Switzerland (M. Biancucci); 

NHMV Nolurhistortscties Museum, Wien. Austmt (H Sclionnumn), 

NMPC - National Muzcum, Praha, Czech Republic (J Jclinck); 

SMNS S’aailiches Museum Ibr Nahiricundc. StruTgart. Germany (W Schawallcr); 

VKAC Vladimir Kal/k, Pardubice, Czech Republic; 

ZMAS Zoological Museum. Aculemy of Sciences, St. Petcrhurg. Russia (M G. Mjlkovi(sh). 

Dermestes (Dermextinus) vuronatus Steven in Schonherr, 1808 

Maiibial ixamimu Iran, Khurasan, t tie Chainuu Bid, 37° 26' N 56° 37'B, 14 via 1974. 3cx. A. Scnglcl Igt., V. 
Kattk dct., MHNG; Iron. Mazandctun, U dc Baludch, 2500 m. 6.VU.1975. lex, A. Scnglct Igt., V Kalik del.. 
MHNC 
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Distribution Species known from south-eastern regions of Furopean part of Russia, Caucasus, 
Turkey. Afghanistan. China: Xinjiang, India, from iron without detailed data reported by Miocz- 
kowski{1968) and Zhanncv (1976). 


Derm esies (Dermcstin us) frisehii Kugelan, 1792 

Mm nil au examined N lra;t. Tchnin. Dfrakcli. 16 v 1995. 5cx. M. Kafka Igt. J Hava del. JHAC. MKAC; S3 5 Iran. 
Biiiucbiblau. Bjinpur, 2 10 ai 1995, Sc*. M. Kell* fgl. J Hav.1 del., JHAC; SR Iran, BaluehiM4n, Cbatiabar 
lOxi 1995. 5lex. on Ihc dcud Cart Ha sp . M Ninka igt. J Hfiva del.. JHAC, MKAC. N Iran. Me/andsiun pruv . 
Alhorz Mis, ROO ra. N slopes, Cba!us env.. 10x1996. lex. D Krai Igt. J H6va det. JHAC, S Iran. Zagros Mt$. 
RoycrahnviJ-va-KuhgiIuvch pr, Kuli-c-Dmar edge, 10 kn NF of Yasul, ]$00-2500 m. 1-2 v 19%, lex, D. Kiri! 
Igl. J Hdva dill, JHAC. N Iran. Tdiran pr, Vmsk, $00 m. Rcshtihe Kuhhayc AIIhhz, 2 vw 1970, 4cx, exp Nal 
Mus . V Kalik del. NMPC, NW trim. Azarbiiygan, Kivi Bate. 2t km W of Klialkhul, ISIK) m, 16 vin 1070, 5cx, 
exp Nai MU3 . V Kalik dc<. NMPC: N lean. Tchnm^vin. 1700-2000 m. 9-lO.m . 14 in end 16 m I97J. 2cx. 
exp Nat Mus. V Kalik del, NMPC: St lean. Batuclusum. 15 km NL' of Bardar-c Chah Oahar. 5 iv 1973. lex. 
op Nal Mus. V Kalik del. NMPC. SF Iran. Baluchistan. Oancar-c Chah Uahar, 5-0 v I 973. 3cx. exp Nat 
MuS. V Kalik dor. NMPC; SR Iran. Baluchistan, Tlx. 6 7.1V.1973, ?ex, exp Nal Mus . V Kalik del. NMFC; SF, 
Inm. Baluchistan, 9 km S nf Espnkch. 10 iv 1973. lex, exp Nal Mus . V Kalik del. NMPC; SI* Iran. Baluchistan, 
Dch Pabid. vicinity on Ihc road between Khe*>h and Zahodaii, 2l.iv 1973. 2cx. exp N»i Mus . V Kulik del., 
NMPC: C Iran, hsfahan prev. 30 xra S of Rebate loik. 24 vi.1973. 5cx. exp Nnt Mus.. V Kailk del. NMI*C. S 
Iran. Pars, Dashl-c Arzhan. 54 km R of Kizerun. 170*) m, 9.vi.t973, Jcx, exp Nat Mas, V Kalik det. NMPC; 
NW Ban, East Azaibaygan. 30 km VW of Munch, 5 vh 1973. 35ex. exp. Nal Mus, V Kalik do, NMPC. NW 
Jren. Fast Azarbaygan, Basmenj, 19 km Sfc of Tabriz. 27.iu.1977. 2cx. exp Nal Mus., V Kalik det. NMPC ; S 
Iran. bars. Khormuj, 20 iv 1977. 24cx. exp Nat Mus. V. Kalik del., NMPC. iron. fclbtirs, <Jcb Masandoran. 
Kojur, an dzr Sfrassc svdl Atemdeh, 2540 m. StrokJeen, 27 v.-3l V-.J978, 5cx. Martens & P :cfxrr Igt. J Hava dec, 
SMNS; Iron, Colhak bci Teheran, in-v.l%|, 33cx, J Ktappcnch Igt. V Kalik del, MHNG, VKAC, NMPC, C 
Iran. p. Fats, Yasup NV. Siraaz (vill Kaksn). 3040N 5I4JE, 13 vi 1999, 3cx. P Kabarcl tgl, JHAC 

Distribution. Cosmopolitan species (Lepesme l946,Mroczkowski 1968, Zbant iev 1976, Lafer 1992;. 
First record from Iran. 

Dermestes {Dermestirtus) intermedins iranivuss sp. n. 

(Fig. 3) 

Tvrr material Hulolvpi- (male) lean. Loresum, Ma Araulan. 6 v l3 i J973. 33 20’N - 47 54'E. A Scnglcl Igt. V 
Kalik del 1979. MHNG. Allotype (female) Iran. Bakhnyan. Kuhrang. 19 Vi 1974. A Scnglcl Igt. V Kalik del 
1979. MHNG Paralypes Iran, Bakhtiyan. Kuhrang, 19 vi.I 9 7 4, Imak-'I female, A. Scnglct Igt, V Kalik del 
1979. MHNG.VKAC, Iran. Azarbaygan. V dc Bonab, 4 vi 1975. 1 mala/) female. A. Scnglcl Igt.. V Kalik del 
1979. MHNG, Iran. Gilan, Umg liamash. S Langcrud, 2000 m, |7vnl9?5. Hmz Igl. I female, J Hava dec. 
JHAC, Iraq. Baghdad, coll Kalalova. Paraivpc D r/uennedius ssp ? Kalik det. 1950, 3 inalc/1 female, Kalik dec 
1979. NMPC. VKAC, JHAC; Jraq. Baghdad. V. Kalik del. 1980, MMUE 

DiFFDRi NnAL DKCiNosis. I hc new subspecies difTers from the nominolypical one by narrower body 
(length: 6-6.7 mm, width: 2.7-3.2 mm), by the pubescence of the body, which is black mixed wtth 
sparse pale one. not creating any spots. Theaedeagusofthc new subspecies is slightly vaulted with 
small point on inner side of the apical third as (Fig. 3) while it isregulary rounded all along its length 
in the nommotypical subspecies, as in Figs 1-2). All other morphological characters are the same as 
in the nommotypical subspecies. 

Distribution. Iran, Iraq. 

Name derivation. Named after to its occurrence in Iran 

Remarks. Kalik (1951) mentioned 4 specimens of Iraq, Baghdad, Kalalova Igt as * , P?.ratypusZ><77??- 
estes intermedins ssp ?’* The additional more numerous material, which is now at the authors 
disposal, allows to describe the new subspecies. 
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Dermestes ( Dermestinus) kafkai sp. n. 

(Figs 10-12) 

Tvrr. v»rFR:Ak llrdolvpe (male) N Iran, Chalus ■■ Kara), Mar/an Abad, 3000 m, 18 vi IW7, M Kafka Igl 
HolotypO deposited in JHAC 

Dkw riitiow Male Body black, oval, convex Body length 7 2 mm Body width 3 I mm Cuticle 
block, colouring of body surface by dense, coloured pubescence Head brown orange hairs, anten¬ 
na reddish brown, with eleven segments, antennal club from three last segments I'rononim brown- 
mange with intermixed black lulirs, punctured more closely Scutellum triangular, with while pubes- 




5 6 7 8 9 


I'lgs I 9 Male genitalia laterally view nf median lobe I 2 DetmAsm {Demote s) inter mtdwt iMamed/m K.ilik 
(Hurijana). i i> ill) utlcrmvtlrus iraniius s»p n (Iran). 4-7 f) (D ) k/azaln Kalik (OalnUlia. Caucasus). & 0 
D <D ) niusiehmn L’ricbson (I'rancc) 
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cence Elytra with wide white basal transverse band, each elytron with black spot near sc lire! I um; 
posterior part ofcJytiac uniformly black. Legs reddish brown with yellow pubescence. Ventral part 
of body densely covered with white and black pubescence. Abdominal steruites with exception of 
the last one (Fig. 10‘) white, each with clearly dclimined triangular black spot laterally anil with two 
small black spots posteriorly. Stcmite IV medialy each without a group of erected while setae, 
onented postenad. Last stcmite black with two small while spots on anterior margin and with long, 
yellow hairs on posterior margin. Aedeagus as in (Fig. 12). 

Female unknown. 

DiirKRhNTtM. diagnosis. Dermesics ( D.) kajkai sp. n. is habitual I, espccialy in the shape and solu¬ 
tion of pronottun. elytra and abdomen very similar to D. (D ) elcgans Geblcr, 1830 and D. (D.) 
sokkyi. Main morphological differences are shown in the table. 


Species 

0 kaikai sp ii 

D. elegant 

D ,-wfvfrvt 

bead 

brown orange hairs 

brown-orange with mixed 

while and black hairs 

yellow hairs 

prwmlum 

brown-orange wilh inter¬ 
mixed black hairs 

brown-orange with inter¬ 
mixed black and white hairs 

yellow-orange wuh inter¬ 
mixed black hairs 

elytron 

only i>nc black spot near 
scuicllum (Fig 11) m basal 
white band, basal white band 
reaching elytra 1 midlcngih 

two black spots (scutcllar and 
humeral - Fig 14) in basal 
white band; basal while bard 
reaching rlytral midlcngth 

no black spot? m basal 
yellow- band, basal yellow band 
(Fig l?) in basal third of elytra 

abdomen 

Iasi stem.la black with two 
small while spots anteriorly 
(Fig 19). and with tong yellow 
hairs on hind margin 

Iasi slcrmtc black with whilo 
pattern (Fig 13) and with 
black hairs on posterior 
margin 

las: stermte black without 
white spots (Fig )6). and with 
long yellow hairs on posterior 
margin 

acdcagux 

paramcca in lateral view 
narrower, median lobe less 
strongly curved, with obtuse 
apex (Fig 12) 

paramera in laicral view 
broader, median Jobe more 
strongly curved, almost sharp 
apex (Fig 15) 

paramera in lateral view 
broader, median lobe more 
strongly curved than ;n 

D elegant (Fig 18) 


Distribution. N Iran. 

Name derivation. Delicated to its collector Marek Kafka, specialist in the family Bupresiidae 


Dermestes [Dermestinus) kaszabi Kalik. 1951 

Matmial cxammcd Iran. Azarbaygon. Kalah Arasbaran Wildlife Refuge. 2490-2650 m, 6-10 vi 5978. 2cx, Martens 
& Picpcr igc. J Hava dot. SMNS. VKAC. Jran. Azarbaygao, Horo Abad, JO.vw 19~4, ?ck. A. Scngicl .gf.. V Kakk 
del. MHNG. Iran, BaktUian. barrage dc Kufcrang, 18 vi 1974, lex. A Scnglct lgl. V Kalik del.. MIING. Iran. 
ITcter.dcrc, 2300 m. 24 iv 1971), lex, Wiltlncr & Bothmer Igr. V Kalik del . KHMH 

Distribution. Species known from Slovakia. Hungary, Romania, Bulgaria. Greece, Dalmatia,Croatia, 
Bosnia-Herzegovina, Montenegro, Turkey. Caucasus, Armenia, and Anncnia (Hava 1999) First 
record from Iran. 


Dermesfes (Dermestinus) maculatus DeGeer, 1774 

MatiriaI- EXaMikfh \ Iran, Tehran. Darakch, 16 v 1995. lex. \t Kafka lgl, J I lava del., JHAC, VV Iran. Azarbaygan, 
Rustam, 1270 in, 10 ix-lx. 1998, lex. P. Kabatek lgl, J Hav.i del . JHAC. Iran, Sab/vnrun. siidl Hum, in 1950, 
LOfllcr lgl, Osicrrachischo Iran-Expediliou 1949/1950. lex. V Kalik del, NHMV 

Distribution. Cosmopolitan species (Lepesme l946.Mroc7kowski 1968,/haimev 1976. Later 1992). 
First record from Iran. 
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Dermesies ( Dermcstinus) murinus murinus Linnaeus. 1 7S8 

Mmiriai fxaminfi* 9 ban. (rilan. Shcykh Mahalleli (As-salem), 160 m, 2A vi Un If)"'?. lex. exp Nnl Mus . V 
KidiL Jet, NMPC, N Iriin. Mamndeijn p. Nahav. Honzu 10 kin S Gazan, lb 45N 542£fc. 15 vi.l'W. >cx. on the 
dry noisb-uoms, M Kej/ck ly . J Hava del. JHAC 

Distribution The species distributed in the Palaearctic region (Lepesme 1946. Mroezkowski 1968, 
Zhantiev 1976, Lafcr 1992). First record from Iran. 

Dermesies {Dcrmestinus) sardous sardous Kiister. 1846 

Y1«n*:\ rxxMiNin Iran. Khmvcslan, Masdjed Suleyman. 20 v 1*574. 3ex. A Senglct Igl. V Kalik del. VKAC, W 
Irun. Lorefclan prov.. 10 ken W of Baba/aid between Malavi and Pol-c Dochtar, 8$0 m. ‘>-10 iv 1977. Jex. exp 
Nai Mus. V Kalik del. NMPC, Iran. Kohkilayeh. route de Charam, 22 v.1974, 2cx. A SetiRlct Jpt M V Kalik da., 
MHNO. liar, Pars. Dishapour. 2k v 1974. lex. A Scnfilct l«l, V Kalik det. MI INC., Iran. KhouztSMrt Maxdjed 
Sacrum. 20 v 1974, lex. A Senplc* Igl, V. Kalik del. MHNO 

Distribution. The species distributed in the Mediterranean (Lepesme 1946. Mroczkowski 1968. 
Zhantiev 1976, Later 1992). First record from Iran. 




Figs 10 IS Figs 10, 13, 16 - vcntraly view of abdomen 10- Dermeues (/)) iafivi S|> n, 13 D (D J t-Iegans 
□abler, 16 D fD J .wMyr Dall.1 Tone Figs It. 14. 17 dornaly view of elytra 11 - Der/wsft-s l/> ) k»)ht; sp n , 
14 - P (D ) elegant Geblsi, 17 O (D ) solskyt Da I la Torre bigs 12, 15, 18 male gcmUilia iaicraly view of one 
paramerc ar.d median Jobe 12 - Dermesies ID) kaftai ip n . 15 - I> (D) elegant Gebler, IS - D <D) solxkyi 
Da I la TV>tic. 
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Dermestes (Dermestinus) sibiricus Erichson, 1 «46 


Maitjiai fyamimEC N Iran, Chains Kara], Maryan Ahad, 3000 m, IS vi 1997, 2ox. M Kafka !gl. J Havn del. JHAC. 
S Iran. Zugn-% Ml*. EfuyeralliruMl-va-Kuhgiluych pr . Kuh-e-Dinar rnlgc. 10 krn NR of Yasuj, ISOO 25110 tn, 1- 2- 
v 1996. lea. U Kill [gl, S. Ffevu dd.. JHAC; C Iran. JO kin S of Rebate Tort. Esfahan l*ryv . 24 25 Vi 1973, Hex. 
cap Nil Mi* . V Kallk del. NMK\ Iran. 30 km S of Robatc fork. 24 vi 1973. lex. V ICaJIk del.. SMNS 

Distthbutccn. Species known from Caucasus, Turkey, Middle Asia, Kazakhstan. Uzbekistan, Turk¬ 
menistan. Siberia, northern China and Mongolia (Lepesme 1946, Mroczkowxkr i 968, Zhantiev i 970. 
Lafer 1992). First record from Iran. 

Dermestes (Dermestinus) .vo/vAy/J)alia Torre, 1911 
(Figs 16 18) 

Oeime.MM pub* Sclsky, !S76 269 ncc D ratios LcConlc, 1854- 108. 

Tvn matikiai lxaminlo Holaiypc by present designation, labelled Dermestes ratus mtSti S' Shackruda Persia t! G 
Knsiophom koJ Soiskcvo tr. ZMAS 

Original description. ‘Dermestes ratus mihi (female): clongato-ovalis. cylmdticus, niger. subopu- 
cus, subfiJissiinc ruguloso-punctulatus, capite, thorace elyfrisque basi Jafc fulvc^crncreo, macuiatitti 
lomcntosis, elytris pone basin mgro-pubesccntibus. Scutello albotomenloso. Anler.nis piceis, cla- 
va terruginea. Subtus dense albo tomentosus, abdomine lateribus mgro-mueulato, scgmenlo ulti¬ 
mo loto nigrn, fulvo-cincrcopubcscente. coxis trochantc-nbusque albis. Long. 7 (eiytr. 5), lat. 3 nun.’’ 

Rldescription. Male. Body black, oval, convex. Body length 7 mm. Body width 3 nun. Cuticle black, 
colouring of body surface by dense, coloured pubescence. I lead w ith yellow hairs, antenna red 
dish brown, with eleven segments, antennal club from three lost segments. Pronolum yellow-or¬ 
ange with intermixed black hairs, punctured more closely. Scutellum triangular, with white long 
pubescence. Elytra with wide yellow basal transverse band, each elytron without black spot near 
scutellum; posterior pari of clytrae uniformly black (Fig. 17). Legs reddish brown with yellow 
pubescence Ventral part of body densely covered with white and black pubescence. Abdominal 
stemiles with exception of the last one (Fig. 16) white, each with clearly delimined triangular black 
spot laterally and with two small black spots posteriorly. Stemttc IV medialy each without a group 
of erected while setae, oriented posieriad. Last stcmile black without small while spots on anterior 
margin and with long, yellow hairs on posterior margin. Aedeagus as in (Fig. 18). 

Female unknown. 

DiPVLRENTfAL diagnosis. Dermestes(D. ) solskyi is habitually very similartoD. (D.)ehguns andD 
(D.) kajkai sp. n Main morphological differences are shown in the tabic of the f) (D) Itafkaitp. n 
Remarks. Species known only from the hololype (Dal la Torre 1911, Lepesme 1946, Mroezkowski 
1968). 


Dermestes(Dermestinus) undulatus Urahm, 1791) 

MaThbiau ex a win Pit 9 Inn. Zagros M».. noycrahmad-va-KuhRiluych pr, Kuh-c-Dinar ridge. 10 km of Yasu|. I 
2 v 1996, 2 fcx» 0 Kr.il Igr, J Hava dc(, JHAC, NW Iran, Azarbaygan, Kivi fiaia, 21 km \V of Kfnillfial 1500 m. 
16 vm 1970. 5s*. oxp Nal Mus . V Kiilik del, NMPC, C Iran, p Fbis, Yanug NV, Siraa/ (vill. Kakan), 3(WON 
5143fc. 13 vi 1999. lex. V KabAlck lg<. J HAva dec. JHAC. 

Distribution. The species distributed mliolarcticregion. from Iran without detailed data reported 
by Lepesme (1946), Mroczkowski (1968), Zhantiev (1976), and Lafer (1992). 
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Table I Species of Daimeste. > listed from Iran (following abbreviations used f! - Dnlla Torre, L - Lafci. M 
Mrac/kowski S Sokolov Z Zhanlicv, UK - this |*ap>crj 


species rclcrcrcc (s) 

Dnmestex (Dernte&tuius) toronalm Steven, 180S 

Dei matin (Utrrn<r,t,nii>) fits, hii Kngclan. 1792 

Dcitf lewrt ( Dermewitm ) gyiltnhalt gySienkah Ciutdrmi. lb4C 

Deane' ie' (Derm&,tmu$) mtermedtus tramevs ssj> n 

Der/nt’sle' (Derme.Uinu\) kafkai sp n 

DprxL-\t<-\ (Dt nri ftrrrur) kaszahi Kalik, 1951 

Derm-iles {Dermeslimis) maculultti DeOcer. 1774 

Damesiei iDermesUmts) nurtfuti murtnua Liontcjs. 175b 

Dennente’ {Dermettu\u.\} saidvua sanluus Kosier, 1846 

Damnales (Dermeittnur) ubuicus Frichscm. 1846 

Dfrmi sh?t (Dermestmus) solskyi Dalla Torre, 1911 

Dcnwstes {DermcUtntti) undulatu* unchiltilM Bruhin. 1790 

Detrtesces (Oe/meitet) ater DcGecr. I7 7 4 

Da mates (Dermcatvs) bunlor Fabliaus, 1781 

Dernu’sles (l)e/mrste&) fuhginosus Rcvsi, 1792 

Dennesfes {De/mastes] iarilanus Linnaeus, 1758 

Demmits (Demotes) leixht Koilik. 1952 

Dcnitestes (Dcitnesres) olt'ten Lcpcstne, 1959 


S 1972, HK 

IIK 

M 196b 

IIK 

HK 

HK 

HK 

HK 

HK 

HK 

L> 1911, M 1968. Z 1976. L 1992, HK 
M 1958, Z 1976, L 1992, IIK 
M 1968. 7 1 976, HK 

HK 

HK 

HK 

HK 

Z 1976. T. 1992. HK 


Dcrmestes (Dermtstes) a(er DcGeer, 1774 

Matibul iXAvtNT-n SL Iran, Baluchi slan. fduibahar env, 10 xi 1995, I ex oil (he dead Care tin >p , M Kalka Igi, 
J Hjva del . 1HAC. S Iran. Hcirmo/gnn, Ragh-c Tang. 6 fcr»» W of Odin. 41(1 m. 7-9 v 1977. lex, exp Nal Mas . 
V Kalik del, NMPC 

Distribution Cosmopolitan species. Iron Iran without detailed data reported by Mroczkowski (1968), 
Zhanlicv (1976). 


Dcrmestes (Dermestes) bicolor l ahrlcius, 1781 

MaTTRIAI. ftXAMWEO SC Iran Baluchistan. Tis. 6-7 iv 1973. lex. exp Hat Mus. V Kahk del, NMPC, liar, Mend ah, 
28 x 1954, f cx, F Schanffclc lgC. V Kalik del, SMNS. Iran Baluchistan, Irunjliar. 800 m, 1)19 nr 19.54. lex. 
KichlLf A Sehauffelo lyl, V Kalik dot. SMNS, Iran, Golhak hci Teheran. 1400 m. vi viu 1961. lex. J Klappcnch 
lgl. V RjJik del. HNHM 

Distribution Thespeces distributed in the I'alaearctic region (Lepesmc 1946, Mroczkowski 1968. 
Zhantiev 1976. Lafer 1992) First record from Iran 

Dertnestts {Dermestes)fuliginnsus Rossi, 1792 

Matmual fxawined Iran, Dckcndcra, 2300 m, 24 4 1971). lex, Wiltmcr & Boerhmcr Ijy, V Kalik del, NUMB 

Distribution. Species distributed in central and southern Europe, Turkey and Caucasus (Lepesmc 
1946. Mroczkowski 1968, Zhantiev 1976,1-afer 1992). hirst record from Iran 

Dermesfes (Dcrmestes) lardarius Linnaeus, 1758 

MaTHiiai pkamisu) N Iran. Tehran env, 26 vi 1996, lex, J Hava dcr, JIlAC, N liar, Khwoy, vi IS02, lex. C A O 
V.^l Igl. V Kalik del. VKAC 
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DnyiRiBimoN Cosmopolitanspecies(I .qiesme J946,Mroczkowski {96S,Zhantiev 1976, Lafer 1992) 
First record from Iran 


Derm cites ( Dcrmestes ) leechi Kalik, 1952 

Mattriai. examined rersicn. Stsiiin, 10 iv 1950, 2cx. coll Scharif. V Kalik del, NUMB 

Distribution Species known from India, Turkmenistan, Uzbekistan, Pakistan, Tadzhikistan, Moroc¬ 
co. ligypt, Sebairlsl .WoflloddcidaintheSRedSea, Spain, Sudan {Adams 1980, Hiva J999) First 
record from Iran 


Dcrmestes (Dcrmestes) olivieri 1 ,?pesmc. 1939 

Mwnai EXAM-KFJ> N Iran. CbaJu.A Kara?, Maf7an AK»d, 2001) in, I? vj 1907, -lex M Kafka Igt, J Hava del, 
JHAC, MKAC. Iran, Az.ubaygan, Kdlli. Arastai&n. 2-100 2650 m. 25 v 1978. 2c*, Martens A Picpcr Igt. 1 Hiiva 
•lei , SMNS lean. Alu-Dagb . Budsclumrd. 1033 m, v 1902, 2cx. colt Hauser, J Hava del. NMI'C 

Distribution The species distributed in southern and Centra! Jiurope, Caucasus, Turkey. Turkmen¬ 
istan and Svna, from Iran icported by Lcpcsme (1946). Mroczkowski (1968), ZhanUcv (1976), Lafcr 
(1992) 
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Abstract Tnc superficial cbonon siruciurc and three larval insiars of Amcua (Am a’a) communis (Pan2Cf, 
1797) A (A ) convenor St'cphcns 3 S28, A (A ) makoiskn RoubaJ, 1923 and A {A ) pulpatu Kult, 19*19 
reored cx ovo arc dcscribcel ami illuvimtui Diffcuwlial diagnosis of the A mm/mims species aggregate, 
based on larva! eliaracIcTs. is given The keys to die species of Ihe .1 cvrnmums species aggregate arc 
provided, separately lor ihe first i:is;a: Iwvae. and for the sccomH-ihird instar larvae The specific status of 
all lour mentioned species is corroborated A convener and A pulpant arc considered more derived A 
• ummtaiis and A makoiskn arc closely related 

Taxonomy, larval taxonomy, classification, key*, egg chorion structure. Coleoptera, Carabidae. 
Amara communis species agei'ORato, A. convenor, A makolskti, A. pulp am , Palaearctic Repion 


INTRODUCTION 


In the adult stage th e Amara (Amara) communis species aggregate is characteri7cd by the combi- 
nalton of the following features sculeltar stria present, scuiellar setiferous puncture absent, setifer- 
at:s puncture at pronctal posterior angle well removed from lateral bead, separated from r? by 
distance at least equal to width of setiferous puncture; elytral stnae deepened and widened apicad, 
usually enure anlennomere 2 or at least its two thirds dorsaljy pale red-brown, antennomere 3 to 
great extend pale red-brown (Hurka 1996) The aggregate consists of four species A communis 
(Panzer, 1797), A convenor Stephens. 1828, A makoiskn Roubal, 1923 (-A pseudocommums 
Burakowski, 1957)and/t pulpam Kult, 1949 The specific status ofA convexiorhzs been acknow¬ 
ledged since a Jong time The differentiation of all four species in the a dull stage was provided by 
e g , Gersdorf & Kunlze (1957) and by Hurka 1996 

The aim of Ihis paper is (I) lo found specific differential characters also m the preimagmal 
stages, and (2) to determine the differential diagnosis of the A communis species aggregate in the 
larval stage The differential diagnosis of the subgenus Amara Bonelli in the larval stage was 
published by Hurka (1998) Scanty structural characters and morphometric data on larvae of A 
communis an dA convextor were given by Arndt (1991)and Luff( f 993). Burakowski (! 967) provi¬ 
ded some data on morphology 2 nd btonomy of the preimagmal stages of-4 makoiskn In the paper 
by Luff (1981) some metric features of the A communis egg are given 

MATERIAL AND METHODS 

AD four species arc reared in the laboratory conditions according to the technique described by Hurka (1996) The 
material ot eggs (E) and of all three larval insiars {L ( , L ; . L k ), reared cx ovo, arc available for taxonomic study A 
tommums - 2 E. 12 L,. 8 L-. I? L,. A ivnvcMor - 3 E. 8 L l( 6 L,. 10 Li, A makoiskn - I E, 3 L k , 2 L». 3 L^. A 
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putpa’K - 3 E, 7 Li, 3| L», 1? I,. Tlic p,i rental pairs arc foimd as follows A tomniums Slovakia or. Latoricj 
River. Bo I (code of irappm^ square 7596 | ( Hood debnes. II iv 1987. J RCtfifka & A KCiJiikova iqj. Bohemia 
bur or, Vrchlabt (5359), 20 iv 1997. p Saska lea . A convcxior - Bohemia ccmr. Novi Mlyny pr VlaSirn (6255). 
.10. hi 1986, Bohemia ccnir, Pnha-Haje (5952). 16 iv 1986. J Rulidka leg. Bohemia ccntr. Praha-Trojj, 
Hiivranka (^852). 23 iv 1993. BoVmia ccntr. Praha Eunice (5852), 27 iv 1996,19 iv 1997. K Hfirka leg. A 
makobtii - Hohemia occ . peal I tog Soos (5840). 14 | V 1987. J. Hejkal leg.. A piil/unt Bohemia oct. Kras lice, 
risovci I564J). hcalh. 2 iv 1987. 19 iv 1990. J Hejkal leg, Bohemia occ , Kroslicc. Sibcmcni vrch (5641). 
Iicalh. 16 v 1989.23 iv 1995. J llcjkal leg 

For comparative purpose larvae often other species of the nonnnoiypical subgenus Amara nonclli, 1X10, A 
lAnwvtchu) irrolica {DiifBehnud, 1812). su species of the subgenus Celia Zimmcrmann, 1832, A (fanueha) 
tfue>i 'e/r ifutnieh (Sctionhen. 1806). A ( eii'iestris eqtteilris (Duttschmid, 1812), five species ol the 
iubgenes Hi-aihruT Stephens. 1823 arid three species ol the subgenus Cunonoms Stephens. 1828 have been studied 
All larvae arc deposited in the Crllcctio l'urka, Department of Zoology. Charles University Praha 

The notation of setae and pmes tnllows the papers by Bousquet A Goulet (19X4) and Housquci (1985) 
Muiograpbs were obtained using a Tesla BS 300 model scanning electron microscope 


DESCRIPTIONS 

Amato (A ntara) communis (Panzer, 1797) 

(Figs 1,2,9-19) 

Colour HeaJ ydtaw-brown. Coracle and abdominal terga yellow-brown lo brown-gray. 

Ecc. Chonon structure with almost round pores, without marginal projections (Figs 1,2). 

I.akvai. s iAtih: Third instak. Head: cephalic capsule transverse (index width/length = 1.45-1.56), 
sides slightly convex; cerv ical grooves distinct, reaching space between PA, and PA, dorsally and 
almost reaching PA , vcntrally: coronal suture nearly as long as the length of antcnnomcrc IV 
(0.92 l.OX.uver. 0 98, n P), nasale with six large, nearly equally spaced teeth (Figs 14,15); mandi¬ 
bles with one longer and 0-2 small secondary setae, antennomerc I with one slight secondary seta, 
labial palpomere 1 without secondary seta; width of head capsule 1.15-1.30 (aver. 1.21, n-1 ?) mm 
(Arndt 1991:0.95-1.11 mm). Thorax: femora with 4-7 spintform secondary setae. Abdomen: terga 
I—IV in anterior row with distinct setaeTE t , TE 6 , TE t , in posterior row with long seta TE, and TE 10 , 
TE„ slight (Fig 18), urogomphi slightly longer than width of tergum IX (1.05-1.25, aver. 1 15). with 
four strong secondary setae. UR,, absent, URp at most half as long as UR, (aver. 0.38, n=15) (Fig. 19) 
Sr.COND instar Head, index width'length - 1.43-1.54; coronal suture as long as about three fourth 
to four fifths of the length of antenr.omere IV (0.7ft-0.90, aver. 0.77. n=7); antennomerc I without 
secondary seta, antennomere II with only one secondary seta; width of head capsule 0 . 80 - 1.00 
(aver. 0.92, n=8) mm (Amdt 1991:0.71-0.74 mm). Thorax: femora with 4-5 spimform secondary 
setae. 

First instar. Head, index width'lengih = 1.32—1.50; egg burster forming a ridge composed of very 
small, blunt teeth, mere spaced proximad, reaching baseofFRj, PA, petty (Fig. 9); coronal suture as 
long as two thirds or three fourth of antennomere IV length (0.67-0.75), width of head capsule 0.68- 
0.74 (aver 0 71, n=12) mm (.Arndt 1991:0.51-0.54 mm) Abdomen: tergal setae of the posterior row 
(TE*. , 0 ) at least six times as long as setae of the anterior row- (TE,) (Fig. 17), urogomphi 1.20-1.45 
times 25 iong as width of tergum IX. 

Amara (Amara) makolskii Koubai, 1923 

(Figs 3,4,20-29) 

Colour. Head yellow-brown, thoracic and abdominal terga yellow-brown to brown-gray. 


loi details see Buchar (1982) 
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Egg. Pores of the chorion structure slightly oval with two to three marginal projections (Figs 3.4) 
Larval stage. Third instar. Head: cephalic capsule transverse (index wulth/lcngth = 1.40-1.45), 
sides only slightly convex; cervical grooves distinct, reaching space between PA< one, PA< dorsally 
and almost reaching l'A,« vcntrally: coronal suture as long as about two thirds of the length of 
antennomere IV (0.67-0.73); nasalc with six large teeth, die inner and the outer teeth slightly more 
spaced (Fig. 25); mandibles with one longer and I -2 small secondary setae; antennomerc I with one 
slight secondary seta, antennomerc II with 1-2 secondary setae, labial palpoinere 5 without sccoivd- 
aiy seta, widtii of head capsule mtitree specimens: 1.14, l.|4,1.I5mm(Qurakowski 1967; 1.13 1.30 
mm) I horax: femora with 4-8 spiniform secondary setae. Abdomen; terga 1-1V with setae TE, , t>; 
distinct, setae TE. 5 ,i Q long, seta TF., 0 at least three times as long as seta TE?, TEu slight or absent (Fig. 
28); urogomphi nearly as long as width of tergum IX. with four strong secondary setae, UR<, absent. 
UR(, of about two thirds to three fourth of UR, length (aver. 0.64, n-6). 

Second instar. Head: index width/length ~ 1.47; coronal suture as long as about two thirds of 
antennomere IV length; antennomerc I without secondary seta, antennomere II with one second¬ 
ary seta; width ofliead capsule 0.91 and 0.96 mm (Burako wski 1967:0.85-0.95 nun). Thorax: femora 
with 4-5 spiniform serae. Abdomen: urogomphi slightly longer than width of tergum /X 
First IK star. Head: index width-length - 1.40; egg burster forming a ridge composed of very small, 
blunt teeth, more spaced proximad, reaching over the base of FR ? , PAj petty (Fig. 20); coronal 
suture nearly half as long as length of antennomere IV (0.45-0.50), width of head capsule 0.69.0.71, 
0.72 mm (Burakowski 1967:0.62-0.75). Abdomen: tergal setae of the posterior row (TE 9 , t0 ) at least 
five times as long as setae of the anterior row (TE?) (Fig. 27); urogomphi 1.20-1.40 times as long as 
width of tergum IX. 


Antara { Arnara) convexiar Stephens, 1828 
(Figs 5,6.30-39) 

Colour. Head, thoracic and abdominal terga yellow-brown, in first instar terga pale brown. 

Egg. Pores of the chorion structure oval, large, with three to four marginal projections (Figs 5,6). 
Larval stage. Third instar. Head; cephalic capsule transverse (index width/length = 1.40-1.50), 
sides slightly convex; cervical grooves distinct, reaching almost seta PA* dorsally and PA,, ver.trul- 
Iv; coronal suture about as long as length of antennomere IV (0.90-1.0, aver 0.95, n=8); nasale with 
six large, nearly equally spaced teeth (sometimes greater space in middle) (Fig. 35); mandibles 
mostly only with one longer secondary seta; antennomere I with one slight inner secondary seta, 
antennomere II with regurarly 2 secondary setae, labial palpomere I w ithout secondary seta; width 
of head capsule 1.34 1.50 mm (aver. 1.44, n^lQ). Thorax; femora with 4-8 spiniform secondary 
setae. Abdomen: terga l-IV with setae TF.„,, distinct, setae TE*, l0 long, seta TE I0 at least three limes 
as long as setuTE?. TE U slight or absent (Fig. 38); urogomphi slightly longer (1.1-1.2 times) than 
width of tergum IX, ic-curved apicad, w r ith three strong secondary setae, UR a and URg?-bsent (l-'ig. 
39). 

Second instar. Head: index width/length=l .40-1.45; coronal suture as long as two thirds to three 
fourth of length of antennomere IV; antennomerc l without secondary seta, antennomerc II with 
one secondary seta; width of head capsule 1.03-1.12 (aver. 1.08, n^6) nun. Thorax: femora with 4- 
5 spimfonn secondary setae. Abdomen: tergal seta TE I0 at least four times as long .as seta l Is; 
urogomphi 1.2-1.3 limes as long as width of tergum IX. 

First instar. Head: index width/length - 1.30-1.40: egg burster forming a ridge composed of-very- 
small. blunt teeth, more spacer! proximad, reaching the base of FR ? , PA, petty (Fig. 30); coronal 
suture as long as two thirds of the length of antennomere IV (0.66-0.70), width of head capsule 
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0 78-0 84 (aver 0 81,n«8) mm (Arndt 1991 0 75-0 S5mn) Abdomen tergal setae of the posterior 
row (TEo, m) at least six tunes as long as setae of tl>e antenor row (TE 7 ) (Fig 37), urogomphi I 20-1 40 
times as long as width of tergum IX 


Amara (Amara) pulpani Ku\l, 1949 

(Figs 7,8,40-49) 

Colour Head yellow-brown, thoracic and abdominal terga yellow brown to brown-gray 

Egg chorion structure with angular (pentagonal) pores with mostly five marginal projections (Figs 

7,8) 

Larval stage Third insiaT Head cephalic capsule transverse (index width/lcngth =131 1 35), 
sides slightly convex, cervical grooves distinct, reaching space between PA^and PA. dorsal ly and 
almost reaching PA 1S ventrally. coronal suture as long as two thirds of length of antenncmcre IV, 
nasale with six large, nearly equally spaced teeth (Fig 45), mandibles with one longer and 0-1 small 
secondary setae (Fig 43), antennomere i without secondary seta, antennomere II wi'Ji one second¬ 
ary seia (very rarely with two setae, then antennomere I with one small secondary seta), labial 
palpomercl without secondary seta, width of head capsule 1 17-1 36{aver 1 27, n=17)mm Thorax 
femora with 4-7 spiniform secondary setae Abdomen terga I-IV with only three distinct setae 
TE’, s .,c., TEu imperceptible (Fig 48), urogomphi nearly as long as width of tergumJX(0 86-1 04. 
aver 0 96). with only one secondary seta UR, (only six long setae present) (Fig 49) 

Second jnstar Head index width/length 3 1 27-1 31, width of head capsule 0 99-1 06 (aver I 03, 
n= 11) mm Thorax femora with 4-6 spiniform secondary setae 

First instar Head index width/lcngth = I 23-1 28, eggbursters forming a ridge composed of very 
small, blunt teeth, mere spaced proximad, reaching over FR ? , PA 4 imperceptible (Fig 42), coronal 
suture half as long as length of antennomere IV, width of head capsule 0 76-0 82 (aver 0 78, n-7) 
mm Abdomen tergal setae of the posterior row (TE*, | 0 ) at least eight times as long as setae of the 
antenor row (TE.) (Fig 47), urogomphi 1 15-1 25 times as long as width of tergum IX 

Key to the first instar larvae 

1 (2) Setae PA, PA, on panctalc and TE, on abdominal lorgum IV scarcely pctccptiblc, scia PA* as long as one 

half to two fifths of length of PA, (Fig 4?) A pulpani Kull 

2 <l> Sciac PA,. PA, on par.cralc and TE. on abdominal tergum IV small, bul distinct, seta PA. as long as two fifths 

10 one fourth of PA, Icngiti (Figs 17. 27, 37) 

3 (4) Sctn PA. about twice as long as seta FR, (Fig .30) A convenor Stephens 

4 (3) Seta PA ncnrly as long as $clu FR, (Figs 9. 20) 

j (6) Coronal suture short, ni most half os long us length of onlcimomcrc IV a makohfru Roubol 

6 (5> Coronal suture longer, ai least as long as two thirds of anlcntiomcrc IV length A c<miimtni\ (Pan7cr» 

Key to the second and third instar larvae 

I (2] tlrogemphi with h strong setae (Fig 49). abdominal tergum IV with three distinct setae Til,, ,, „ sotac TE,, 
a and PA,, . scarcely perceptible (Fig 48), antennomere II regularly with ono secondary seiu in hoUl instiirs 
L. and U A pulpwn kull 

2 (1) Urogomphi with 8-9 strong setae (Figs 19, 29, 39), setae T£„ 6 and PA,, s small, but distinct antennomere 

11 regularly with two secondary setae in Lj *u4 one sc'a in L ; 

3 (4) Urogomphi with S strong setae 'F(g 39), seta PA, about half as long a* setae PA , PA, 31) 

4 convenor Stephens 

a (3) Urogomphi wilh 9 strong sulac (Figs 19. 29). sola PA, nearly us long es sciac PA,. PA, (Figs 10, 21) 
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Figs 20-2'). Amara (A.) makolsku Roubal. 20, 21: cephalic capsule of L„ U 22, 23: mandible of L„ 24, 25: 
nasalc of L„ Lt, 26: antcnnomcrcs 1*11 of Lj, 27, 28; abdominal tergum IV of L„ L,» 29: lergum IX and 
urogomphus of L,. Seales = 0.2 mm. 







5 (6) Coronal suture longer, ratio length of coronal suturc/lcugth of anlennomcrc IV in Li 0 70-0.90, in Li 0 90- 

1 10; urogomphi with seta URu regularly at most half as long ns seta UK, (Kig. 19) . 

..,... ... A communis (Panzer) 

6 <S) Coronal iutyre starter, ratio length of coronal sutwcAcngih of dr.tcr.r.c.mctc IV in both instais L, ur.d L> 

0.70-0.75: urogomphi with sola UR* regularly nt least as long .is two thirds of length of sera UR, (Fig 29) 
... ... A makohku Roubfll 

Differential diagnosis of the Amara communis species aggregate in the larval stage 

Seta PA 8 very short, at most as long as seta PA). Setae in the anterior row of abdominal terga short 
or indistincl (especially TE Jf TE*), setae TE* TE IC in the posterior row long, seta TD a absent or very 
short, at most one tenth of length of seta TF., 0 ; urogomphi with 6-9 strong setae, seta UR„ absent. 

Both imagnml and larval features clearly define the/l. communis species aggregate within the 
nominotypicai subgenus/lmnrn Bonelli. 
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Abstract. Rcviiioc of type* deposited :n the Musco Zoologico dc “La Spccola", Firenze, Italy, shows that 
r.f.tM ptecus Capnnacco, 1947 is a tunor synonym of Tttyuf cumbndgei Pococlc, 1897, lomachus boranu 
Caportacco, 1919 is a junior synonym of lomachus poll tus Pocock, 1896, and Rroteochactas magnus 
Capomiarn. 1947 (lcctotypc) in a junto! synonym of Biolcm grummimus Pocock, 1898. One syntypt of 
Brouochactas nutgr.us is droieoehactas dehcams (Kursch. 1879 ) Lcctotypc and poralcctotypcs arc 
designated for Tityus picew. tfroieochactas magnus. and lomachus borana 

taxonomy, new synonymy. Scorpions’*. Bulhidns\ Chactidae. Isclinuridae 


INTRODUCTION 

In the course of identification and revision ofscorpions deposited at the Museo Zoologico dc “La 
Specola", Firenze, Italy (MZUF), I found that three species (belonging to three families) hitherto 
regarded as valid are junior synonyms. Since no work on the pertinent genera is in progress, I 
decided to propose the new synonymies and designation of lectotypes in this taxonomic note. 

The designation of lectotypes and para lectotypes included appending laser-printed labels with 
species name, author ar.d year of description, notation whether the specimen is being designated 
Jeetotype or paralectotype. dsg. F. Kovarik. 1999, and the name of the species into whose synony¬ 
my is beingplaced, including the author and year of description. The information is repeated tn lead 
pencil overleaf. 


Buthidae Simon, 1879 

Tityus Cambridge! Pocock, 1897 

7inu.t Cambridge i Pocock, 1897: 360, Kracpclin 3 899. 78. 

Tilyus pararnAU Kracpclm, 1896: 3 29 <syn. by Loutcnco 1984: 8). 

Tityus amazonuus Cnltay. 1928 79 (*yn by l.uuicnco 1981 9). 

Ttiyus sompawruhu McUo-Lcitao. 1931 283 (syn bv Lourcnyo 19X4. 9). 

Tiiyits piceus Cupormceo. 1947a 20: Caporiacco t94?t> 611: bartoloz/i ci al 198? 294. 5yn. n. 

Tvm MA.iiMAi LXAMiHi:i. Guyana Britannic*, C’ampo V, XI 1931, 1 female, typus of Iltyrn piceus (hereby designated 
'•he lcctotypc ol 7in'f«i piceus). leg N Bccvan: Guyana Bnlanmca. Canister Fall*, XI. 1931. I female, typus of 
7)tytu piceus (hereby designated the paralectotype No. t of Tityus piceus), leg N Deccan 

Comments. Caporiaccof 1947a: 20) described Tityus piceus from an unrecorded number of females. 
In a later paper (Caporiacco 1947b: 611) he mentioned two females. Bartolozzi et al. (1987:294) 
stated that two syntypea are deposited at MZUF. I have examined both, and hereby designate them 
the lectotype and paralcctotypc No. I. No other author mentions additional specimens of T. piceus. 
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The original description (Caporiaeeo 1947a; 20) is not accompanied by a figure and is very brief. 
It consists of only four lines thai do not include ary characters differentiating T piceus from T 
cambridgei. A later description with one figure (Caporiaeeo 1947b; 611—612) also does not contain 
characters that would permit distinguishing these two species. Neither my examination of both 
types has revealed any such characters, and I therefore conclude that T. piccus is a junior synonym 
of T Cambridge!, to which it corresponds in all regards. 

Chaclidac Pocock, 1893 

Rrotheas granitnanus Pocock, 1898 
(Fig. I) 

Srotear grantmamis Pocock, 1898. IOC, Kwcpclin |g99 5 71 

HroteochiLtas magnus Caporiatco, J947u 20. Caporiaeeo 1947b: 60S; Banoloz2l c« al 1987: 294 Sya. n. 

Tvpf materiai. fxauinld Guyana Rriurmca, Campo 2. Sui, Fiumc I>cmcrarA, XI 3931, 1 female (hereby designated 
the lectotype). leg. N Bcccan; Cm y an a Bntannica, Campo V, X11931, I immaiurc male. lyiHis of ftrolevchoctas■ 
rtugnu* (hereby designated Ihe paralec/i>!ypc No I of Broiemhectas mag/rus), leg N Bwcun 


Broteociiactas delicatus (karsch. 1879) 

(Fig. 2) 

Che eras dchr.aius Karsch, 1870 134 

Btolcvthac.li/A dttlmius Kracpclin, 1894 177; Kracpclin 1899 171, Pocock 1900 C8. C&ponacco 1947b (-08 
Rntlmr lidira/ay V* chon, 1974 930 

Chaclus omens Kami), 1879 134 (syn. by Kracpclin 1894. 177). 

hryteus paitamensis Unwell, 1893: 382. Bartotosui cl al. 1987. 297 (syn. by Kracpclin 1899 J76) 
Hroieochactur mag/rur (m part) Coponacco. 1947a; 20; Caporiaeeo 1947b: 60S, Rartolozzi ct al. 1987: 294. 

i.urtRiAL examined Guyana Bntannica. Curupucan, XI 1931, I male, type of Broteochactaj magnus, leg N. Bcccan 

CoMMEtrrs. Caporiaeeo (1947a: 20) described Brotcochactas magnus front an undisclosed number 
of specimens. In a later paper (Caporiaeeo, 1947b: 611) he listed three females. Bartolozzi et al. (1987: 
297) stated that three syntypes are deposited at MZUF. I examined all of them ar.d designated the 
larges! specimen as the lectotype. Its length {75 mm) is the only measurement given in Caporiacco’s 
(1947a: 20) description. 

The original description (Caporiaeeo, 1947a: 20} is not accomparied by a figure and is very brief. 
It consists of only three lines and does not include any characters that would permit to differentiate 
the lectotype of B magnus front Brorheas grammanus . Also a later, more detailed description 
(Caporiaeeo. 1947b: 611-612) does not contain characters which unequivocally separate these two 
species. My examination of the syntypes revealed that they belong to two species of two genera. 
The lectotype (female, total length 75 mm, 9 pectinal teeth) and paraleototypc No 1 (probably an 
immature male, total length 60 mm, 10 and 11 pectinal teeth) belong Brotkeas granimanus (Fig. 
I). whereas the third specimen (a male, total length 53 mm. 8 pectinal teeth) belongs to Broteochac- 
(as delicatus (Fig. 2). 


Ischnuridae Simon, 1879 
lomachuspolitus Pocock, 1896 

lomaihus pohius Pocock. 1896 .317; Kracpclin 1899 156 

Jonutchus poittus. Kracpclin. 1896: 138; Caporiaeeo 1939: 307: Caporiaeeo 1949. 314. 

Jomachu a boronu Caporiaeeo. 1939 307. Morifgi 1941. 96. Bar1olo?/j cl al 1987 29' Syn. n. 
lomachus borana Srecmvasa-Rcddy. 1968 759; I .amoral & Rc voders 1975. 544 
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Tvffi material examine® Ethiopia. Borana. NcghclCi. 10 III 1937. 2 juvs. type of Jomacluu borana (hereby desig¬ 
nated the Icctotypc an<l paralcclotypc No I of Jomcchus borana), leg !• Zavattari 


Comments Caporiacco (1939 307) described Jomachus borana from two specimens They are 
juveniles of which the larger is 24 3 mm long, and Caporiacco apparently thought it to be an adult 
female In tlic same paper (Caponacco, 1939 307) ate included two truly adult specimens from the 
same locality (Neghelli, 29 HI 1937), which are identified as J pohtus 1 examined botJi syntypes oi' 
J borana and designate them the lectotype and paralectotypc No I I am certain they are juveniles 
of; pohtus 



Tigs 1-2 Broleochac las magnus Caporiacco Tibia of pcdtpalps 1 - Icctotypc of B'oteochacws magnus ( a 
Brotheas granimunus) 2 - syntype of Brmeochacias magnus (= Broicochactas dehtaius ) 
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Abstract Palma cambeforti sp. a js described from Yunnan (China) and its diagnostic characters arc 
illustrated Tbc r.cw species is distinguished from both previously known species by having meso- and 
mctnlibm armed with short loitjymdmal few of very short, remarkably thickened setae distally while rncso- 
and rpetotibia of P toebh Stebnicka. 1985 and P stebmekae Cambefort, 1989 am unarmed distally 

Taxonomy, new species, Coleoptcra, Scarabaeidae. Aulonocneminae, Palaearctic region, 
Oriental region 


INTRODUCTION 

The 52 presently known species of Aulonocneminae, a small enigmatic subfamily of Scarabaeidae, 
are recently assigned four genera. Two of them, Ankaratrotrox Paulian, 1954 (six species) and 
Manjarivolo Paulian, 1974 (three species) are endemic for Madagascar and the adjacent islands. 
Distribution rangeofthe most numerous genus, Aulonocnemis Klug, 1838 (42 species), is restricted 
almost exclusively to the Madagascar zoogeographical subregion. Only two species inhabit the 
Subsaharan Africa (Cambefort 1 987). Aulonocnemis sumalrae Fairmaire, 1896. based on one mon¬ 
strous specimen from Sumatra, has been newly transferred to the Euparini genus Ataemus Harold, 
1867 (Cambefort 1987). Only one genus, Palnia Stebnicka, 1985, is at present known from the 
Oriental region, and comprises two species, P. loebli Stebnicka, 1985 and P. stebnickae Cambefort. 
1989 Third species, Palma cambeforti sp. n., discovered from the transition zone between the 
Palaearctic and Orienial regions, is described in the present paper. 

MATERIAL AND METHODS 

Specimens chosen for scanning electron micrographs were cleaned by ultrasound. 

Specimens of tho newly described species arc provided with one red printed label Palma cambeforti sp n 
HOLOTYPUS, ALLOTYPUS or PARATYPUS with No xx [symbol for male or female] David Krai del 1999 
Exact label data arc c;lcd for the type material Author’s remarks and complementations arc found in square 
brackets 
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SYSTEMATIC PART 


Pu/nia cant be for ti sp. n. 

(Pigs 1-10) 

Type MAIl K1A1 Holol.VJK- (male), allotype (ft mule) and parafypes Nos I 6 (liot scxctl), labelled China C'-YC'KNAN 
CiO km SO Kuntr.mg SlilLIN (Stone Forest) Igs L) Krai 3-4(7’[l9190 (printed] lloloiypc. otloiypc and pjr.uypc$ 
Nts I 1 in David Kdl colloctinn. Praha, parade No 5 m Hie collection cF Museum d'hisicnrc naairclk, Geneve, 
paralyse No 6 in Hie collection of Museum national il'Hiftloirc naiuicllc. Pans. 

DhsckinroN. Body length 2.4 2.6 mm (11T - 2.5 mm, AT 2.6 mm). Oblong, convex, castancous, 
antennae pale, remarkably shiny (Pig. 1). 

Head (Fig. 2). Clypeus semicircular about twice as wide as long, anterior margin not upturned, 
trontoclypeal suture indicated only laterally by short darkened line, gena rounded, not separated 
from clypeus. slightly exceeding eye laterally. Surface covered with course, dense, regularly distrib¬ 
uted punctures separated by approximately their diameter; every puncture bearing very short, 
erect seta. I nbrum (lug. 2 ) with transversal row ofsetiferous punctures. 

Pronoium (Figs 1.3) subquadrute. widest aj>proximatcly at middle, strongly convex especially in 
anterior half, except for anterior margin all around bordered. Anterior angles subacute, only slight¬ 
ly projecting over anterior margin, sides in anterior half almost straight and almost parallel then 
rounded to broadly rounded, and slightly emargmate posterior angles; emarginations and basal 
margin remarkably crcnate and densely setaceous. Surface anteromedially covered with fine, sparsely 
and regularly distributed punctures, laterally and posteriorly punctation becoming gradually re¬ 
markably coarser and denser, punctures separated by approximately their diameter; every puncture 
bearing short erect seta. 

Scutellum (Fig. 4) triangular, apically acute, impunctate. 

Elytra (Figs 1.4) almost parallel-sided, with distinct humeral denticle, slightly bordered basal 
margin, and 8 striae. Striae hollowed hasafly and apically, narrower than intervals and impunctate. 
striae 1-5 discally absent, stria 6 discally very finely impressed, stria 7- 8 distinctly impressed along 
entire length, intervals basally and apically moderately convex, discally fiat, with two contiguous 
rows of coarse punctures bearing short, erect seta. 

MacropJcrous. 

Mctastemal plate flat, midline absent, remarkably coarsely punctate, each puncture bearing 
short, erect seta (Fig. 8). Profemora coarsely punctate, meso- and metafemora posteriorly bordered, 
finely, sparsely punctate (Fig. 8). Protibia laterally tridentate (Fig. 5), meso- and metatibia distally 
with longitudinal row of approximately 7 very short and thickened setae (Figs 6, 7). 

Abdominal stemites remarkably coarsely punctate, each puncture bearing short, erect seta (Fig. 

*)• 

Forparameres sec Fig 0,10. 

Differential diagnosis. Patnia combejorti sp. n. differs from the both previously known species 
remarkably by having meso- and metatibia distally armed with short longitudinal row' of very short, 
distinctly thickened setae (Figs 6. 7) while meso- and metatibia of FI loebli and P. stebmekae are 
unarmed distally. In addition, /' hebli and P stebnkkae are distinctly larger (3.0 mm), and in P 
loebli abdominal steatites arc only finely punctate (see Stebnicka 1985, fig 6). Paramercs of both 
species are differently shaped as those of P. cambeforti sp. n. (see Figs 9,10 and Cambefort 1989. 
figs 3,4and Stebnicka 1985, fig. 15). 

Collection circumstances. All specimens of the new species were collected at light. 

Distribution. China (Yunnan). 

Name derivation. Patronymic, dedicated to my colleague Yves Cambefort (Museum national 
d’llistoire naturelle, Paris), the re n owed specialist on world fauna of AuUmocitetmnae. 
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Ii^s I 4 Pu!nu\ miitbeforti .sp n . dorsal aspect ol puraiypc No I I halm us. 2 head * pronotuni, I 
pari ol right elytron 









H0© | 



Fitts 5 8 Palma iamh, forli sp n. 5 right prolibia. 6 - ngJn mesolibia, ? right metalihia. X habitue (5-7 
doivil un|kvi of paralype No I. X ventral aspect of paraiypc No 2). 
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Figs 9. 10 Prime cwnbefom ip n . actiagus of hokxypc (9 - dorsal aspect, 10 - left lateral aspect) 
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Abstract The following new species of the pachydcminc genus Tanyproctus Faldcrmann. 1835 from ihe 
Chinese province Yunnan are described. T dturititi sp n., T. pxu sp n and T. nuclurnus sp. n. Their 
diagnostic characters (protarsomercs and paramorcs) arc illuslraled Bioiiormcol notes on c g., time of 
activity (T Jntr/ru* sp r s*cna io be species with strictly diurnal activity while T nocturnux sp n. is typical 
nocl'jrra! species) and uti mating bchaviouT arc given. 

Taxonomy, description. Iiionomy. Sctrubwcidxt, Melolonthinae, Pachydemlnl, Tanypractus, 
Palncnrctlc region 


INTRODUCTION 

The pachydemine genus Tanypractus faldcrmarm, 1835 is known to have a typically disjunctive 
distribution. The majority of species (about 90) inhabit the Eastern Mediterranean subregion reach¬ 
ing Caucasus, Iurkmcnistan and Uzbekistan (Baraud 1985,1987,1992, Medvedev 1952, Nikolaev 
1987) and eastern Iran and Afghanistan (Lacroix 1997, Petrovitz 1955,1968). One species is endemic 
to Socotra (Lacroix 1994). The reminder ofthe hitherto known species are restricted to the transition 
zone between the Palacarctic ami Oriental rcgions{Chang 1987, Chang & Luo 1981,Fatrmatre 1886, 
Lacroix 1996.1997 and Zhang & Yang 1997). 

Until now, only the following five species were known from China: T davidis Fairmaire, 1886 
{Yunnan prov.), T. por.n/s Changct Luo. 1981 (described from I>onghai), T xirangensis Chang 1987 
(Xizang [- Tibet]), and T. dcchambrci Lacroix, 1 996 and T. sanxiaensh Zhang et Li, 1997 (both from 
Sichuan prov.). One species. T fcai Lacroix. 1997, is described from Myanmar [- BumiaJ. In the 
present paper three new species from Yunnan are deseribed. 

MATERIAL AND METHODS 

At lonsl live specimens, if available of each speeia under study, were dissected for examination of paramercs. 

The following codes (after Arr.cn c: al 1993) identity the collections housing the material examined. 

DKXP Czech Republic, Pralia, David Kr4! collection; 

CSCR - Italy, Rom;;. Guido Sobatinclli collection, 

MlfNG - Switzerland. Guntve. Museum d'histoire naliircllc. 

\1NTP Czech Republic, Praha, Milan Nikodym collation; 

MNHN bvurev. Puns, Museum national d’HtsioifC n&turcUc, 

NMPC Czech Republic, Praha, Narodni muzeum; 

PPCB - Czech Republic. Bmo, Peir Pacholatko collection, 

SMTD - Germany, Dresden. Slaatlichcs Museum fur Tierkundo. 
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Specimens of ihc newly described species arc provided with one red printed label jNamc of a taxon] sp n 
HOLOTYPtJS. ALLOTYPUS or PARATYPIJS with No, fsymhol for male or female] David Kr£l .let 1999 
r.x.iet lalnl data arc cited lor the material, all Label* are printed Author's remarks ruul conipleimTilutioils are 
found u; s»|tiaie hrackcts 


SYSTEMATIC PART 

Tanyproctus diurnus sp. n. 

(Figs 2,7,8) 

Typr MAtral.\!. Holotypc (male), allotype (female), i»aratypcs Nos 1-57 (mates) and N.is 58 59 (females), labeled 
YUNNAN 20f»()-30Min 2720N 100 I IF- HARASHAN ml* NF. '.lop^ 10-13/7 92 David Kr«H leg.; parulypcs Nos 
60 NS (mules) Y1JNNAN 200(1 3000m 27 20N 100 1 Ih HA13ASHAN mts Nl: slope 10-13/7 92. paratypes 
Nos JJ6-J4J iiju.es) and Nos J42-J46 (females) YUNNAN era 2OIJ0:n 27 J5N IDO 091: IIUTIAO gorge 
'Jinkh# r 18 22 7 92 David Kr4! leg ; paratypes Nos 147-158 (male*) YUNNAN cca 2000m 27 15N I00 09F 
HUTfAO gorge .lmsha r 18 -22 7 92; paratype No 159 (male) China N-YUNNAN 27"I8'N 10G“13't: Jinsha r 
vail 191)0 m. DAJU. HI.ITIAO gorge |gt n K.al, 15 |7C‘90. Holetype. allotype and purutypes Nos 1-24, 35 
47. 58 59. 116 l**5 and 159 in L>KCI\ paratypes Noa 25-26 tn GbCK; paratypes Nos 27-28 tr. MHNG, paratypes 
Nos 48-57 m MNCP. paratypes Nos 29-30 in MNHN, paratypes Nos 31-32 in NM?C, paratypes Nos 60-115 
and 146-158 m PPCB. paratypes Nos .13-34 in SMTD 

Description. Body length 13.0 14.5 mm (holotype 13.5 mm, allotype 14.0 mm). Dorsal surface 
moderately shiny, elytron moderately shiny to alutaceous; body except fur chesnut brown elytron 
dark brown to blackish, in some specimens (c.g., paratypes Nos 35-47) also elytron blackish. Seta- 
tton pale. 

Male. Body elongate, almost parallel. 

Head. Labnim small, bilobed; lobes rounded densely punctate. Outline of clypeus broadly trap¬ 
ezoidal with distinctly upturned margin, anteriorly slightly but distinctly emarginate, anterior an¬ 
gles rounded, sides weakly arcuate, anteriorly of genae slightly sinuate. Ciena short, laterally round¬ 
ed. Frontoclypeal suture straight or feebly arcuate, distinctly impressed Eye relatively small, exter¬ 
nally m dorsal aspect almost not exceeding genn; distance between both eyes in ventral aspect 
extended remarkubly diameter of eye. Surface of clypeus and vertex bare; punctation of olypeus 
coarse, almost regular, punctures separated by less than their diameter or conlluent; punctation of 
vertex approximately same as on clypeus. Ar.tenna deeamerous, antenr.omerc 2 short, approximate¬ 
ly as long as wide, antennomeres 3-5 elongate; dub pentamerous, straight or only very slightly 
curved externally, shorter than antennal shaft (antennomeres 1-5 combined!; antennomeres 1-5 
with sparse long setae, club sparsely shortly setaceous. Terminal maxillary palpomere elongate, 
apically rounded, absent from depression, approximately of same length as palpomeres 2 and 3 
combined. 

Pronoljm moderately convex, transversal, except for broad basal interruption around bordered; 
anterior bead narrow and flat, irregularly punctate; lateral margin remarkably crcnafc, with row of 
long seiae. basal margin with row of densely distributed punctures bearing at least in posterior 
angles recumbent setae. Anterior angles prominent, projecting over anterior margin, acute with 
rounded apex, sides in approximately anterior two thirds almost straight, divergent postenad to 
rounded posterior angles, posterior margin broadly bisinuole. Surface bare, microscuiptured and 
finely, densely, almost regularly punctate, punctures separated by 2-4 their diameters. 

Scutellum approximately as wide as long, triangulate, apex rounded to slightly ungulate; busally 
with several punctures. 

Elytron convex, slightly broadened postenad, sutural angle rounded; striae except for sutural 
stria missing or only very feebly indicated; distinctly microscuiptured anddiscally feebly transver- 
sally wrinkled, punctation coarse, dense, almost regular, punctures separated by 1-2 their diame- 
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Figs 1-12. RigfcC male protarsomcrc (1-4); paramcrcs, dorsal aspect (5. 7. 9. II); right paramcrc. lateral a'pcct 
(6, 8. 10. I2J Tanyproctus Javuiis Famnairc, Yunnan, syntypus from MNHN (1. 5, 6): T. dtumus sp n., HT (2, 
7, ff); T. jail sp n , HT, (3, 9, 10), T. noelu/nus sp. n., HT (4. II, 12). 
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TUb J Characters separating Tunyproctus species known from Yunnan from each oilier 


character 

7 clavidts 

T thumus sp n 

T jizu sp n 

T not furnut sp u 

body length 

}3S- 15 0 mm 

13 0-14 5 mm 

12 0-13 5 mm 

1.1 5-ffi 5 mnt 

colour of dorsal 
surface 

unicOlorous reddish 

brown 

<is a rule bicolorous 

bicolorous 

as a nde nhicolorcnis 

microsculpturc of 
dorsal surface 

absent 

except for head 
microsculpturcd 

absent 

elytron, propycKhum 
and pygidium finely 
nucroscuiplured 

lustre of dorsal 
surface 

remarkable 

almost alutaccous 

remarkable 

moderate 

eye siijc in dorsal 

relatively small, 

relatively small. 

relatively large. 

relatively huge. 

aspect in male 

externally almost 
not exceeding gena 

externally almost 
not exceeding gena 

externally exceeding 
distinctly gena 

externally exceeding 
distinctly gena 

distance between 

extended remarkably 

extended remarkably 

approximately same 

approximately same 

both eyes m ventral 
aspect in male 

diameter of eye 

diameter of eye 

as diameter of eye 

as diameter of eye 

purctahon of 

come, irregular. 

coarse, almost 

coarse, almost 

coarse, almost 

clypeu* 

punctures separated 
by less than their 
diameter or 
confluent 

reguiur, punctures 
separated by less 
than their diameter 
or confluent 

regular, punctures 
separated by 
their diameter 

regular, punctures 
separated by less 
t'nar. their diameter 
or confluent 

purctution t>) vertex 

finer and regularly 
distributed as on 
clypcus, punctures 
separated by less 
than their diameter 

approximately same 
as on clypcus 

finer and denser as 
on clypcus, 
punctures aepurated 
by less than their 
diameter 

approximately same 
as on clypcjs 

shape nf antennal 
cicib in male 

almost straight 

almost straight 

distinctly curved 
externally 

almost straight 

length of antennal 

shorter than 

shorter than 

approximately as 

shorter than 

club ir rule 

antennal shall 

antennal .shaft 

long as antennal 
shaft 

antennal shaft 

shape of 

strongly widened 

stronglv widened 

relatively less 

relatively less 

proursotncrcs in 
male 

(1 *S 1) 

(Fig 2) 

widened t.l ig 3) 

widened (fig 4) 

width length ratio 
of prolarsomcro 2 
in male 

r i 6 

f f 5 

1 1 8 

1 2 

shape of pronoUrn 

anterior half of sides 

anterior two thirds 

anterior half of sides 

anterior two thirds 

in male 

almost straight 

of sides almost 
straight 

almost straight 

of sides almost straight 

punctalion of 

coarse, irregular. 

fine, regular. 

fine, irregular. 

fine, regular. 

pronoium 

punctures .separated 
by 1-4 llieir 
diameters 

punctures separated 
by 2 4 their 
diameters 

punctures separated 

by 2 6 then 

diameters 

punctures separated by 
by 2-4 their 
diameters 

tninctation ol 

coarse, punctures 

coarse, punctures 

coarse, punctures 

line, punctures 

elytron 

.separated by 1 2 
their diameters 

separated by 1-2 
then diameters 

separated by 1-2 

their diameters 

separated by 2-3 
llieir diameters 

Shape of paruncrcs 

higs 5. b 

Figs 7. 8 

rigs 9. 10 

Figs 11. 12 

jctivjly 

probably diurnal 

species *' 

diurnal species 

probably noelumal 
species •' 

nocturnal species 


•'see Discussion 
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ters. each puncture bearing very short, erect seta, sutural interval very slightly convex; sutural stria 
w:rh row of irregularly distributed punctures; lateral margin distinctly bordered, with n>w of long 
erect setae. 

Macropterous. 

Femora shiny, irregularly punctate, punctures bearing long setae. Prolibia distinctly tridentale, 
terminal calcar long, inserted between media] and basal dents. Meso- and metatibia slightly expand¬ 
er! apically, with two setiferous transversal earinae. Terminal calcars of mcsotibia equal in length, 
flattened, apically acute. Terminal calcars of meratjbia equal in length, slightly curved, acute apical 
ly. Protarsomerc 2-4 (Fig. 2) strongly widened (width : length ratio of protarsomere 2=1:1.5), 
mesotarsomeies 2—4 only slightly dilated, pro- and niesotarsomeres 1-4 ventrally with remarkably 
shortly and densely setaceous pad, metatarsomeres ventrally covered with long setae. Claws bifid. 
Ventral surface of thorax w'ifh dense, long and recumbent setation. 

Propygidium imcrosculplured, coarsely, sparsely and irregularly punctate, pygidiuiti finally tni- 
crosculpntred. all around bordered, coarsely and irregularly punctate. Vemntes almost bare, re¬ 
markably coarsely and irregularly punctate. 

Parameres (Figs 7,8). 

Female differs from male in the following characters: body distinctly broadened posteriorly; 
punctation of vertex denser to confluent; antennomere 5 transversal, antennal club approximately 
as long as antennomeres .V 5 combined; pronotal sides more divergent posteriorly, elytron more 
broadened posteriorly, pronotal and elytra! surface more finely microsculptuiedanil therefore more 
sbinv; metatibia strongly expanded apically; pro- and inetatarsomeies not dilated and absent from 
setaceous pads. 

Dtrl-EtuiNTiAL diagnosis. For differential diagnosis sec Table I. 

Namk wri vatic >v. I he specific name, a Latin adjective "diumus" (diurnal), refers to time of activity 
of the new species. 

Collection circumstances. In total 1 58 males and 8 tern ales were collected. All material was found 
between 1900-3(100 m a.s.l., preferring open, sunny habitats covered with herbal (mostly grassy) 
vegetation or low' shrubs, exceptionally also in woody habitats (15 males from the whole number of 
the specimens collected). The males were observed during sunny weather to fly sporadically, from 
about noon, slowly and at remarkably low level (approximately 50 cm) above surface. When dis¬ 
turbed, they struggle to flush quickly from a range of danger. A maximum of active males were 
observed at about 6 p. in. when the majority of them sit on grasses and low shrubs. After 8 p. in., still 
before mghrftU, they disappear from view (probably concealed amongst the ground vegetation). 
Afler rain, males w'erc observed buried in shallow hollows (6 specimens). The females were found 
during whole the time of activity moving slowly on surface but tiever flying. In two cases mating 
u r a.s observed at a margin of dusty pathway. Copulation occurcd with both individuals laying on 
their sides for 10 and 12 minutes respectively. 

DiSTkitiUTioN. China: Yunnan. 


Tanyproclus jizu sp. n. 

(Figs 3,9,10) 

Tvrr MAtTRiAC Holrtypa aixt para types NVk I. 2 (all mates), labeled YCWNAN 2500 2700 m 25.5KN JOO 2ll : 
JIZU SHAN 6 10.7.1*194. Holotypc and raraiypc Nu I in DKCP. paiotypc No 2 in PfCH 

Dkscrip itov. Male Body length 12.0-13.5 mm (holotype 12.5 mm). Body elongate, almost parallel. 
Dorsal and ventral surface strongly shiny, dorsum not microseulptured; bicolorous, head pronotum 
and extremmes dark brown, elytron light chesnut brown, ventral surface brown Setation pale. 
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Head. Lahmm small, bilobed; lobes rounded end densely punctate. Outline of clypeus broadly 
trapezoidal with distinctly upturned margin, anteriorly slightly but distinctly cmarginate, anterior 
angles rounded, anteriorly of genac slightly sinuate. Gena short, laterally rounded. Frontoclypeal 
suture very slightly arcuate, distinctly impressed. Bye relatively large, externally in dorsal aspect 
exceeding genu, distance between both eyes in ventral aspect approximately same as diameter of 
eye Surface of clypeus and vertex bare; punciation of clypeus coarse, almost regular, punctures 
separated by their diameter, punctation of vertex finer and denser as on clypeus, punctures separat¬ 
ed by less than then diameter. Antenna decamerous, amen com ere 2 short, approximately as long as 
wide, antennomcres 3 -5 elongate; clubpcntamerous, distinctly curved exlematly. approximately as 
long as antennal shaft (antennomcres 1-5 combined); antennomcres 1-2 with sparse long seiac, 
club sparsely shortly setaceous. Terminal maxillary palpomcre elongate, apically rounded, absent 
from depression, approximately of same length as palpomcrcs 2 anti 3 combined. 

Pronotiun moderately convex, transversal, except for broadbusal interruption around bordered; 
anterior bead narrow and tlat, irregularly punctate; lateral margin remarkably crenatc, with row of 
long setae; basal margin with row of densely distributed punctures bearing at least in posterior 
angles recumbent setae Anterior angles prominent, projecting over anterior margin, acute with 
rounded apex; sides in approximately anterior half almost straight, divergent posteriad to rounded 
posterior angles; posterior margin broadly bisinuate. Surface bate, finely, sparsely and irregularly 
punctate, punctures separated by 2-6 their diameters. 

Scutellum approximately as wide as long, triangulate, apex rounded, impunciaie. 

lilytron convex, slightly broadened posteriad. sutural angle rounded; striae except for sutural 
stna missing, punctafcon coarse, dense and almost regular, punctures separated by 1-2 their diam¬ 
eters, each puncture bearing very short, erect seta; sutural interval very slightly convex, irregularly 
punctate; stria l with row of irregularly disiributeii punctures; lateral margin distinctly bordered, 
with row of long erect setae. 

Macropterous. 

Femora shiny, irregularly punctate, punctures bearing long setae. Protibia distinctly tridentaie, 
terminal calcar long, inserted between medial and basal dents. Meso- und meuitibia slightly expand¬ 
ed apically, with iwosetiferous transversal carinae. Terminal calcars of mesotibm equal in length, 
f]aliened, apically acute. Temimul calcars of inetatibia equal in length, slightly curved, acute apical¬ 
ly. l'rotarsomeres 2 A (Fig. 3) relatively less widened (width; length ratio of protarsomcre 2=1: 
I tf), mesolarsomeres 2-4 only slightly dilated; pro- and mcsoiarsomercs I A vrnrrally w ith remark¬ 
able shortly and densely setaceous pad; metataisometes ventrally covered with long setae. Claws 
bilid Ventral surface of thorax with dense, long and recumbent setation 

Propyguliuin coarsely, sparsely and irregularly punctate; pygidiuiu all around bordered, and 
coarsely, sparsely and irregularly punctate. Ventrites almost bare, remarkably coarsely and irregu¬ 
larly punctate. 

Parameres (Figs 9,10). 

Female unknown. 

Du 1 1 RhNiJAL diagnosis. For differential diagnosis see Table 1. 

N a ml dprivatiov Named after the type locality Jizu shan Mts; noun in apposition. 

IhsTSiBirruw. China: Yunnan. 


Tanyproctus nocturnu* sp. n. 

(Figs 4,! 1,12) 

Tvrc MAI'.RIAL HoMypC (male), alloivpc (female) and paralypes Nos I 8 (mules) labeled. China N-YLNNAN 
27°IS'N I00 3 I3T Jmsha r vail 1900 m DAJU. HUTIAO torge ]g( D. Kr4l. 15-17,7*90: paratypes Nos 9 
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(raalcs) YUNNAN 2000-3000m 27 20N 100 HE HABASHAN mis NR slope 10-13/7 92 David Krai Ic?, 
paraiypcs Nos 45-92 (males) YUNNAN 2M0-3000m 27 20N 100 HE HABASHAN mis NF slope 10 13/ 
7 92, patalypes Nos 93 102 (males) YUNNAN era 2000m 27 I9N 100 I3E SABB Juisha r 13/7 9? Dav)d Krai 
leg . paralypes Nos JOi 118 (males) YUNNAN cca 2000m 27 I5N IW09K HUTfAO gorge linnha r IK 
22 7 92 David K r 4l leg . p«alypcs Nos. 119-120 (raolci) CHINA, Yunnan prov DAJU - 50km N Lijisng 27.2IN 
100,191* 21 -26 6 1993 igl S Becvar|BcivAf! Holotypc. allotype and paratypes Nos 1-33 and 93-118 m 
DKCP. pararypes Ni»s 119-120 in fiSCR, paiatypes Nos 33 34 in MHNG. jiaratypes Nos 41 44 m MNCP. 
parutypes Nos 35 36 in MN'HN. paratypes No> 37 38 in NMPC. painlypev Nos 45 02 in PPCH, jxiratypes Nos 
39-40 in SMTD 

Description Body lengtli 13 5 18 5 mm(holotype 17 5, allotype 140nun) Dorsal suiface modcrale- 
ly shiny, colour chesnut brown to dark brown, head. pTonotutn and clytral suture in some speci¬ 
mens (e g , paratypes Nos 13,27,38) rather duiker Ventral surface shiny, chesnut brown, Setation 
p?.ie to greyish ventraliy 

Male Body elongate, almost parallel 

Head Eabmm small, bilobed, lobes rounded densely puncate. Outluie of olypeus broadly trap¬ 
ezoidal with distinctly upturned margin, anteriorly distinctly cmarginate. anterior angles subacute, 
sides slightly arcuate, anteriorly of genae slightly sinuate Gena short, laterally rounded 
Frontoclypeal suture straight or feebly arcuate, distinctly impressed Hye relatively large, externally 
in dorsal aspect distinctly exceeding genu, distance between both eyes in ventral aspect approxi¬ 
mately same as diameter of eye Surface ofclypeus and vertex bare, punctctmn ofelypeus coarse, 
almost regular, punctures separated by less than their diameter or confluent, punctation of vertex 
approximutely same as onclypcus Antenna dccumerous, anlennomere 2 short, approximately as 
long as wide, antennomeres 3 5 elongate, club pcntainerous, straight or only very' slightly curved 
externally, shorter than antennal shall fan ten no me res 1-5 combined), antennomercs 1-5 with sparse 
long setae, club sparsely shortly setaceous Terminal maxillary palpomere elongate, aptcally round 
ed, absent from depression, approximately of same length jus palpnmcres 2 and 3 combined 

Pronotum moderately convex, transversal, except for broad basal mtenupuoiiaround bordered, 
anterior head narrow and flat, distinctly punctate laterally, lateral margin remarkably crenate with 
row of long setae, basal margin with row of densely distributed punctures bearing at least in 
posterior angles recumbent setae Anterior angles prominent, projecting over anterior margin, 
acute with rounded apex, sides in approximately two anterior thirds straight to very slightly sinuate, 
divergent posteriorly to rounded posterior angles, posterior margin broadly bis mu ate Surface 
bare, not microsculptured, finely, relatively sparsely and almost regularly punctate, punctures 
separated by 2-4 their diameters. 

Scutellum approximately as wide as long, triangulate, aptcally rounded to slightly anguliue, very 
sparsely punctate or lmpunctate 

Elytron convex, only very slightly broadened posienad, sutural angle rounded, striae except for 
siiTuraJ stria missing or only very feebly indicated, finely microsculptured, punctation fine and 
dense, almost regular, punctures separated by 2-3 their diameters, each puncture bearing very 
short erect seta, sutural interval very slightly convex, stmiral stna with row of irregularly distributed 
punctures lateral margin distinctly hordered, with row of long erect setae 

Mucrupterous 

Femora shiny, coarsely irregularly punctate, punctures bearing long setae Protibia distinctly 
tndenlate, terminal calcar long, inserted between medial and basal dents Meso- and metatibia 
slightly expanded apically, with two setiferous transversal carloae Terminal calcars of inesotibia 
equal in length, flattened and apically subacute Terminal calcars of metatibia equal in length, 
slightly curved, acute aptcally Protarsomcres 2 4 (Fig 4) relatively less widened (width lengtli 
ratio of protarsomere 2 = I 2 ) mesotarsomeres 2^1 only slightly dilated, pro- and mesotarsomeres 
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1 -4 ventrally with remarkable shortly and densely setaceous pad, metalarsomercs ventrelly cov¬ 
ered with long setae. Claws bifid. Ventral surface of thorax with long, dense and recumbent setution. 

I’iopygidium finely rr.icrosculptured, coarsely, sparsely and irregularly punctate; pygidium fine¬ 
ly micro sculptured, all around bordered, and coarsely, densely, irregularly punctate. Vcntiites al¬ 
most bare, remarkably coarsely and irregularly punctate. 

Paramercs{Figsll, 12) 

Female (allotype) differs from male irt the following characters: body distinctly broadened posten- 
ad; punctation on vertex denser to confluent; antennomerc 5 transversal, antennal club approxi¬ 
mately as long as cntemiomeres 3 5 combined; pronotal sides more divergent posiciiad, elytron 
more broadened posteriad, pronotal and elytral surface more finely microsculptured and therefore 
more shiny; metatihia strongly expanded apically; pro- ami metatarsomeres not dilated and absent 
from setaceous pads. 

Differential diagkosis. For differential diagnosis sec fable 1. 

Kami ishrivation. The speci ftc name, a Latin adjective “noctumus" (nocturnal), refers to the time of 
activity of the new species. 

Collection ctJtcuMS tancfs. A total of 12 f males and one female were collected All specimens were 
found in the same habitat as T. diurnus sp. it. The highest altitude they were taken liom was at about 
2000 m a. s. 1. The beginning of activity w'as recorded at about 9 p. m. The males were observed 
moving slowly or. surface or silting on grasses and low shrubs till to about 2 a. m. They were never 
observed when flying. The only known female was found dead on a pathway in the early morning. 
Distribution. China: Yunnan, 


DISCUSSION 

Two from the three above described species, Tanyproctus diurnus sp. n. and T. noctunius sp. n., 
were found in the same habitat - open, sunny places covered with relatively low herbal vegetation 
and sparse shrubs (meadows, pastures, forest margins etc.), on the south-eastern slopes of the 
Habashan Mts. These two species are probably closely related (see Table I) however they differ 
strongly in the times they are active. 7! diurnus sp. n. seems to be a species with strictly diurnal 
activity while 7! nocturnus sp. n. is a typical nocturnal species. Their ranges of activity probably do 
not overlop. Such a situation represents an interesting example of reproductive isolation between 
two closely related and syncopic species. 

In addition, this is also correlated with size of eye. The diurnal species, 71 diurnus sp. n., exhibits 
remarkably smaller eye than :n the species with nocturnal activity, T. nocturnus sp. n. Therefore 
based on eye size 71 davidis can be considered a diurnal species while T. jizu sp. n. a species with 
nocturnal activity. 
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A Infract. The recent classification of kinds of insect metamorphoses is reviewed, commented upon, and 
emended The ncometabolic modes of the Thysanoptcra Tubulifcra is termec diametaboly (new tenn). and 
it is argued for Tc-mstatcntcnt of the term homometaboly for the development of the Aphidomorpha 
AdcJgoidca The occurrence of neometaboly in all the higher taxa of Thy.xanoptcra and Stcmorrhyncha 
(except Psyliomorpha) is ascribed to an underlying synapomorphy A special mode of development of 
forewmg pods (separation of the latter by a sulcus fiom mesonolum) is identified in Ihc Rsyllomorpha, 
L'olcocrhyncha and five mosl basal Hclcroptcra (Cnicoccphalomorpha Cnicoccphulldac), and is termed 
utiap’.cry (new tenn) The peculiarities of developmental pathway, wing development, ar.d distribution, in 
(he genus Prorhinotermes Silvestn, 1909 (Isoptera Rhmotcrmilidac) arc summarized and assessed There 
is only one wing-padded ms tar (non-quicsccnt), and the development, called proncometabcly (rew irrm), is 
externally similar to ihc ocerconan neometaboly ll is Ihc first case of such a development among UlC 
universally hcmunctaboious "poJyncoptcran complex" 

Morphology, •ntogeuy, wing development, insect metamorphosis, ametaboly, prometaboly. 
heminirtaboly, proneometaboly. neometaboly, remetaboly, diametaboly, allonictaboly, 
homometaboly. parametaboly, holomctaboly, anaptery, Hexapoda, Isoptera, Prorhinotermes, 
Thysanoptcra, Hemiplera 


INTRODUCTION 

The development of macropterous forms of pterygotan insects is usually gradual, with several 
juvenile inslars possessing external wing pads There are only three exceptions from this general 
scheme In the Accrcana (= Paraneoptera less Zoraptera), there arc several taxa with abbreviated 
wing development and quiescent instars (a). The particular situations in these taxa were evolved 
independently, but the high frequency of this phenomenon jointly with close relationship of the 
taxa concerned indicate common genetical background (“underlying synapomorphy" sensu Sac- 
ther 1976) The plesiomorphic situation in the Holometabola is presence of only one exopterous 
(and nearly always quiescent) juvenile instar - the pupa (the possible existence of several exopter¬ 
ous pharate pupal instars in some Strepsiptcra is an apomorphy (Schnal et al 1996)(b) The third 
exception exists in termite genus Prorhinotermes, in which only the last larval (= r.ymphal) instar 
possesses the wing pads (c) This has been published already by Miller (1942), but has never beer, 
noticed by general entomologists 

In this paper, we provide first the commented overview of the modem classification of insect 
metamorphoses, as suggested by Sehnal ct al (1996), with a special emphasis on neometabolous 
situations Second, we discuss a recently neglected neometabolous condition, the homometaboly 
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in some aphids, and point out a curious mode of development of winy pads shared by some non- 
neometabolous Acercana Third, we summarize the knowledge of strange developmental phenom¬ 
ena (and other peculiarities) occurring in the genus Prorhmotermes (Rhinotcrmitidae), and assess 
them within the context of classification of inetabolous modes 

1. Overview of kinds of insect metamorphosis 

I J Metamorphosis 

The term metamorphosis is understood in two ways in entomology (a) sum of all the postembryon- 
lc developmental changes terminated by appearance of sexually reproducing aduit instar, or (b) an 
abrupt and far-reach mg change in anatomy at some of the molts fbl applied to postembryomc 
development as a whole, or b2 concerning a single organ or organ System) Sehnal el al (1996) 
have reviewed and interpreted the situation, accepted the conception (b). stressed its comprehen¬ 
sive aspect (b I), and classified the postembryomc developments as summauzed below (rejecting 
many superfluous terms and categories which obscure basic situations and have limited utility only 
- for an outdated but up to the time complete list of terms sec Handl irsoh (1926)) The helow review 
and discussion of taxonomy of the metamorphosis basically derives from that by Sehnal et al 
(19%). but in some respecs modifies their views 

I 2 Modern classification of insect ontogenies based on Sehnal el a! (1996) 

For references to comments (1 3 ) sec the parenthesized letters in italic, terminating the individual 
entries 

(a) AMBTABOl V - no metamorphosis, adult molts present. 

(al) Apterous ameiuboly no wings or wing pads in juveniles and adults, no final mstar (all 
primarily wingless insects, i e CollemboJa, Campodcma, Japygma, Archacognatha, Zygentoma, 
but possibly excluding the Protura) (a), 

(a2) A late ametaholy - a* least several older juvenile mstars functionally alate, adults winged, 
existence of final mstar unknown (some extinct taxa of the Pterygota, never an extant condition), 

(b) MBTABOLY - metamorphosis present, adults winged, no adult molts, terminal instar predeter¬ 
mined, 

(b 1) Prometaboly- several older juvenile instars with immobile wing pads ever increasing in size, 
the last juvenile ( subimago ) with functional wings (most Ephemeroptera) (b), 

(b2) Henumetaboly- several older juvenile instars with immobile wing pads ever increasing in size, 
(some Ephemeroptera. Odonata, "polyneopteran complex'^ latiss , Acercana less neometabolous 
groups mentioned sub b3) (c, e), 

(b3 )<\'eometaboly(sec Table J) -metamorphosis accompanied by sinking morphogenetic changes 
taking place in quiescent instars and similar to those occurring in holometabolous insects, the last 
two juvenile mstars quiescent and provided with wing pads (parameiuboly in males of Coccomor- 
pha, remetaboly type l in Thysanoptcra Tercbrantia), or structurafly as above but quiescence 
involving the additional pad-less instar preceding the two wing-padded mstars {remetabolytype II 
in Thysanoptcra Tubulifera), or none of the juveniles provided with wing pads, and only the iast 
juvenile mstar really quiescent ( allometaboly in the Aleyrodomorpha) (Acercana Thysanoptcra 
and Siemorrhyncha. parti m) (d, e), 

[ b4)Holomelabo!y - all but the ultimate juvenile mstars without wing pads (wing rudiments present 
as internal invaginations or wing discs, hence the group known under the name Endopterygota as 
well), the last one {pupa) quiescent and exoptcrous, provided with external immobile wings (Holo- 
merabola) (A g) Holomerabolous development differs from all the previous ones (with the exception 
of some neomeuibolans) also in absence of any external rudiments of genitalia in the juvenile instars 
preceding the pupa 
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Table I Occurrence of ncomotaboly fN) arvl ansptety within the Accrcana (plcsiomorphous condition - hcmirac- 
taholy. H) 


1 Psocodca - II 

2 Condylopraiha 
2 I Thysjinoplera 

2 I I Tcrebrantia N remetabuly 
2 l 2 TubuliJcra - N thameiaboly 
2 2 Hcmipicra 
2 2 I Sternorrhytioha 
Z 2 I I Psyllomorpho H ( aitaplery] 

2 2 12 Alcyrodomoepha N nilomeiaboly 
Aphidomorphn Aphidoidca - II 

Adclgoidea - N homometuboW 
CoCCOmorpha males - N purutretabuiy 

fctiioliss H (with modifications) 

2 2 2 tuhcmpWra 
2 2 2 1 Cicadomorpha sst! mui - H 
2 2 2 2 Fnlporomorpha sal mut - H 
2 2 2 3 HcteiOptcmdoa sell mut 
2 2 2 } ( Colconhyncha - H lanaplery) 

2 2 2 3 2 Hdcropicra 

2 2 2 3 2 1 f.iiicoccphalomorpha Hncocephalidae - H (anapltry) 

Aemciopechcidac H 

2 2 2 3 2 2 Kuhcleroptcra H 


I 3 Comments upon the classification of insect metabohes 

(«?) I he development of the Protura remains in too many points enigmatic, and we concur with 
Sehnal el al (2996) m provisionally omitting the group from classification Adults of some non- 
pterygotan laxa (e g. Campodema - Rusek pers comm ) alternate in the adult stage reproductive 
and non-reproducuve insiars which differ structurally 

(6) We agree with those (Sehnal et al 2 996) who interpret the ephemeropteran subimago as the last 
larval mstar instead as an instar homologous to the pupa or to the first of the two adult instars 

(c) Some secondarily apterous pterygolan taxa would structurally qualify for being characterized as 
secondarily ametabolous (e g, Grylloblattodea, Phthiraptera, female Coccomorpha) The term has 
been rejected since homoplasies are involved, adults do not molt, the final instar is predetermined, 
and only a modification of otherwise modal henumetaboly (particularly distinct in development of 
grylloblattodcan genitalia) is involved Moreover we are concerned with macropterous taxa only, 
and the involvement of taxa with secondarily reduced or absent wings in the adult stage would 
unnecessarily complicate the situation 

(d) At purely descriptive level, disregarding the phylogenetic assessment, the "neomeiaboly" (see 
Table 1) covers a heterogeneous collection of situations having in common presence of 1-3 quies¬ 
cent ancf meiamorphrng insiars of which 0-2 arc provided with w ing pads (the aleyrodomorphan 
allometaboly w ith no wing pads in juveniles exceeds in this respect the situation obtaining in the 
Holometabola) The term neomeiaboly is justified, suggesting homoplasic evolution to that of the 
holometaboly, however, individual descriptive terms (as used above) are preferable when taxon- 
-spccific situations are considered Taking the descriptive viewpoint, ihc remetabolym the Thysa- 
noptera should receive two terms "remelaboly type 1" in the Terebrantia = REMETAIiOLY (two 
quiescent wing-paddedjuveni2e instars), and "remetaboly type II” in the Tubulifera =DIAMETAB- 
OL Y (new' term, three quiescent juvenile mstars, the two last ones with wing pads) For homome- 
taboly and anaptery see Chapter 2 
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(e) Within the hemimetabolous and neometabolous insects (mainly in the Hcmiptera) there fre¬ 
quently occur special developmental situations associated either with peramorphtc development 
(upomorphically earlier occurrence of wing pads), nr with wing reduction in adults (delayed occur¬ 
rence of wing pads). These cases do not have and do not require a special terminology, and form 
rather a continuum {for some aberrant situations in the Hctcruptera sec $lys & Davidova-Vilhnova 
1989). 

(0 At least some species of the Strcpsipiera (suborder Stvlopidia) may have more than one exopter- 
ous “instars” within die pupal cuticle - for most recent discussions and the relevant literature see 
Sehnal ctal. (1996) and Knstensen (1999). The unresolved problem is whether true phorate ir.stars 
(a unique, morphologically extremely interesting reversal) or just the eedysial cuticles (not an 
infrequent apomorphy) arc involved. 

(g) The last prepupal instar is partly quiescent in many groups of holometabolans. In many others, 
particularly in nest parasites andenduparasites or endoparasitoids (of both plants and animals), the 
individual larva! insfars may be smbngly structurally different (particularly if the first larva is free- 
living ami invasive); often 1-2 larva! instant may be reversibly or irreversibly quiescent. These 
individual situations have been variously termed, but the special names arc not necessary for 
general developmental considerations (Sehnal ctal. 1996). Admittedly, the diversity of holomete 
bolans ontogenies is underplayed (say, against the neometabolous ones) in the above classifica¬ 
tion. but there is a good reason for it. Neometabolous ontogenies are parallelisms evolved from the 
hemimetaboly which is certainly a plcsiomorpltcus situation in the modem Metapterygota<= Ptcry- 
gota less bphemeroptera), though the hemimetaboly itself is possibly a homoplasious parallelism 
evolved several times from alate ametaboly (Sehnal et al. 1996 based on Kukalova-Peck 1992). On 
tile other hand, all the unusual holometabclan situations are just superimposed as homoplasious 
"secondary apomorphies” upon the major monophyletic “primary apomorphy”, i. e. the bolome- 
taboly. Nevertheless, the unusual holomctabolan ontogenies do certainly require a special termi¬ 
nology which should be based on comprehensive assessment of all the situations (especially in 
parasitoids). 

2. Homometaboly intheSternorrhyncha.andanaptery in the Heiniptcra (Tab. 1, Fig. I) 
Neometabolous development includes in almost all the textbooks (e. g., Strunpel 1983) still another 
category in addition to remetaboly (inch diametaboty), parametaboly and allometabofy - the 
homometaboly (term coined probably by Borner 1909 fide Handlirsch 1926). The latter term covers 
the situation in some aphids (Acercaria: Hcmiptera: Stemorrhyncha: Aphidomorpka: Adelgoidea: 
Adelgidae and Phylloxeridae) in which the appearance of external wing pads of future alate females 
is postponed to the last (4th) quiescent juvenile instar. Contrastingly, the other aphids disregard¬ 
ing their often complex life cycles and species-specific apomorphies - are hemimetabolous, and 
their wing pads appear earlier in the development. The category and the term has been omitted by 
Sehnal et al. (1996), being, perltaps, regarded as a trifie apomorphic modification of the acercarian. 
hemimetaboly (our former opinion as well). 

Now we are convinced that the homometaboly should be recognized as a distinct neometabolan 
mode. Though Sehnal et al. (1996) stressed the comprehensive aspect of the hexapodan metamor¬ 
phosis, the mode of wing development still plays the major role in its classification. Homomctabolan 
situation is clear-cut enough, and it is tempting to assess it (particularly when the existence of 
quiescent stages is taken into account) as an anagenetical predecessor to the aleyrodomorphan 
allometaboly. Recent molecular studies (Campbell er al. 1994,1995) have suggested that the Psyllo- 
morpha is a stemorrhynchan sister-group to the A’leyrodomorpha + (Aphidomorpha * Coccomor- 
pha) while the orthodox phylogenetic hypothesis (Schlee 1969a, b) had been as follows: {Psyllo- 
morpha Aleyrodomorha) * (Aphidomorpha + Coccomorpha). Hence the occurrence of neome- 
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* polyneoplc/an" 
complex 



1 HBXAPODA 

I 


fii; } Simplified chdogntm of Hcxapoda (based on Tinning 1993 and pers comm, Kristcfiscn 19 91, Stys & 
Bihnvk.i 1990. Stys e« al 1994. and Stys, unpubl ) with developmental types imposed Of ihe "pulvncuptcran 
complex" only the supposedly well resolved orders (Plccoptcra and Dcmuplcra). and Itic Esoptcra arc shown 
Terminal taxa arc ofdivcr.se Teaks; those of ordinal and higher levels arc printed in capitals. Supcrordniatc taxa to 
those of lower ranks as well as high non-terminal taxa arc either named direct in the eladogram, or mentioned in 
explanations. Or.ly modem ontogenetic modes and taxa are considered, lienee occurrence of alate ametaljoly :$ 
not shown Explanation* I Hctcroptera. 2 tnicocophalomocpha, 3 Apbidomorpba. 1 prorcomctuboly in 
Proi tnnoiermi's, 2 •• remetaboly. 3 diametaboly, 4 allomctaboly. 5 - homometaboly, 6 • parametaholy, A - 
anupicry (shown in the Accrcana only). ? developmental mode unknown Heavy bar - unresolved relationships, 

- aptcrojs ametaboly, -— prometaboly. thin line - hcmimctaboly, thick I me - rcomctaboly, doable 

line holomccaboly. 
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Figs 2-5 Aspects of J'orewing development in the Rliinolcrmilidae 2 4 Pmrlilnoirrmns umplr » fHagen) 2 
Nymph, anterior pan of body, dorsal view. The foiled shield-like wing pads are distinctly visible, i Nymph, tho- 
nu. lateral view The delimitation of forewing pads already distinct (no anaptcryi 4 - Aliitc imago, anicnor purl 
ot body, dorsal view Wings developed as in other termites 1 ReuculHermes huifugus (RossiJ. nymph, thorax, 
dorsal view. Wing pads developed us in other tennites. and in most species of the “polyneoptcran assemblage" 




labnly in the Stemorrhyncha other than Psyllomorpha would rather suggest an existence of a 
common underlying synapomorphy (sensu Saethcr 1976) rather than simple convergent homo- 
plasy. All this seems still more intriguing regarding the universal existence of ncomctaboly in the 
Thysanoptcru fanning jointly with the Hemiptera a monophyletic taxon Condylognadia. Never a 
genealogical link between the non-psyllomorphan Stemorrhyncha and the Thysanoptcra has been 
suggested, but the neometabolous similarities do require an explanation. 

There :s also a usually overlooked similarity between basal Stemorrhyncha and the two basal 
clades of the I Ictcroptcrodea which deserves to be terminologically labelled. The forewing pads in 
the Psyllomorpha. Coleorrhyncha, lleteroptera: Enicocephalomorpha: Eaicocephaltdae (but not 
the Aenictopecheidae; all senior author pers. observ.) arc delimited from the mesoscutal and mesos- 
cutellar areas by a distinct sulcus (a peramorphic condition in comparison with the rest of the 
Acercaria). The latter condition 1 $ different from the modal one in the Acercaria in which the wing 
pads are confluent with the mesonotal area. Perhaps, the term anaptery> [new term] could be used 
for the former condition. Modes of wind pads development similar to anaptery are, of course, 
common in many hcmimetabolous “polyncoptcrans”, hut they have never been reviewed, and 
neither the distribution of such phenomena as anastrepsiptery (Odonata, F.nsifcra, Caelifera) has 
been explained in the phylogenetic context. 

The evolutionary assessment of neometaboly and anaptery will be provided in a revision of 
higher classification and phylogeny of the Acercaria {senior author in prep.). 

3. Prorhinotermes and its metaboly 

i. 1. Unique features of Prorhinotermes and development of its wings 
Position of the genus Prorhinotermes Silvestri, 1909 within the Rhinotermitidae is not clear {Ah¬ 
mad 1950. Krishna 1970, Ampion & Quennedey 1981), but all authors agree that Prorhinotermes is 
a very' primitive member of the Rhinotermitidae. Wc tend to consider it (jointly with Ampion & 
Quennedey 1981, Roisin & Lenz 1999) as a sister group of the rest of rhinotermitids. Prorhinotermes 



E -♦ Lt -> L2 -> L3 -» L4 -> L5 -> L6 -> L7 -» LS -> L*>... ? 

i _ i i i T 

r<- n -> ps > s 


lug. 6. All possible developmental pathways of Prorhinotermes inoptnatus Silvcxtri (after RoiSir I9S8). The 
neutenie rcprociuclivcs could arise from any individuum in al leas! fourth inslar (Miller 1969). Abbrevinlions: E 
Cgy. L (I 9) larva of fin4 to ninth itisiar. PS prcsoldier. S soldier, N nymph (winy podded larva). A - nlnlc 
imayo, R — mdindtuun will) rcyr/sicd winy pad*, morphologically indistinguishable Iron Ihe old larvae. 
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differs from other rhinotcrmitids not only by plcsiomorphic characters {presence of tergal glands in 
both sexes [Ajnpion & Quenncdey 1981], the only single-site nesler in the family | Shell man-Reeve 
L997J) unique in the family, but also by several autapomorfics unique among all Ihc termites. The 
wing pads (Figs 2-4) are not flat, but ralber shield-like; the pads are short and fused together (Banks 
& Snyder 1920. Miller 1942); soldiers of /' simplex (Hagen, 1858) produce unusual defensive 
compound, l-nitro-l-trans-pentadecene (Vrkoc &. Ubik 1974). In most the termites, the shape of 
wing pads is modal (I ; ig. 5) for other representatives of “polyneopteran assemblage'’ (narrow pads 
extending poster-tad from the mc.so- and meta-nota), while in Prvrhinolermes, the pads arc curved 
and connected apically. Another unique feature of Prorhinotermcs is its distribution. Seventeen 
species of this genus (Snyder 1949, Myles 1998) are widespread on islands in tropics and subtropics, 
the reports from continents concern to coasts, and are very i are (Snyder 1949, Gay & Barrett! 983, 
descriptions ot'Prorh inotemtes species from China inland remain questionable). This type of distri¬ 
bution indicate weak competitive abilities of this genus and capability of dispersal in floating logs 
or coconuts {Emerson 1955). 

There is another exceptional character of some Prorhinntermes species. Young larvae of P. 
inttpinants Silvesrri, 1909 and P. flavus (Bugnion el PopofT, 1910) possess strange finger-shaped 
appendages extending backwards from the pronotum (Roisin 1988). These appendages, which 
strongly resemble wing pads, usually persist until the third inslar, but they could disappear after the 
first or further molts, persisting at most until the fourth instar (Roisin 1988). The function of these 
structures remains unknown. In P simplex, no such appendages were observed in young larvae (F. 
Wcyda & junior author pers. observ.). 

The developmental pathways of particular castes were investigated in F simplex (cf. Miller 
1942) and/* inopinatus (cf. Roisin 1988), and it was found, that the development of castes is similar 
ill both the species. The developmental scheme is much flexible (see F ig. 6). The individuals became 
active in third (smaller colonies) or fourth instar (larger colonics), and since that time they act as 
workers. Hie individuals of instars 5 and the following ones (see Fig. 6)can acquire wing pads alter 
molting (but not necessarily) or they can became prcsoidiers cr neofenic xeproductives as well. 
Wing-padded individuals give rise to aiate imagoes, but retain possibility of regression into apter¬ 
ous individuals, or into presoldiers or neotenic reproductive too. Aiate polymorphism is due to 
origin of imagoes in different instars (Roisin 1988). The developmental pathways of Prorhinater- 
mes contrast with those described in other rhinotermitids (pathway’s with imago line separated from 
worker line alter the first or second molt) and is analogous to that of Kalofcrmitidae andTennopsi- 
dae(at least two instars with wing pads -Shellman-Reeve 1997). 

3. 2. Mctaboly in Prorhinotcrmes 

The situation in Prorhinotermes is reminiscent to that of homometaboly in the Adelgoidea - only 
the last juvenile instar which would molt in the functionally aiate adult instar is provided with wing 
pads, though it is not quiescent in the former case. Surely, the phenomenon is convergent, and 
nothing suggests parallelism to the neometabolous modes of development in the Acercarta. How¬ 
ever, the Prorhinolermes situation is the first evidence of the capacity of the “polyncoplcnins” to 
evolve the condition similar to the incipient stages of acercarian neometaboly (Fig. I). We may call 
i \ proneometaboly (new term), and it may heuristically stimulate a searcli for similar situations 
among the seemingly simple hemimctabolous developments. 

Interestingly, the nymphs of Prorhinotermcs are active throughout tile whole instar (junior 
author pers. observ.). The development of wings is usually connected with a drastic changes in 
morphology and anatomy. This process requires complex rebuilding of insect body, therefore the 
instars with rapid wing development in neometabolous and hnlomctabolous insects arc usually 
(but not in Prorhinotcrmes) partially or fully quiescent. 
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I here are three aspects of the development of wings in Prorhinotcrmcs, which should be regard¬ 
ed us unique phenomena. 

(A) The absence of rhe “worker-soldier branch” in the development of castes of Prorhinotemtes 
could be either u sy mplesioinorphous character (shared with some more basal groups - Termopsi- 
dae and fCalotermitidae), or it may have evolved convergenfly in association with specific way of 
wood exploitation and instability of sueh food sources. 

(B) Abbreviation (and postponement) of wing development in Prorhinotermcs could be associ¬ 
ated with instability of food sources, as well as in Kalotermitidae and Tcrmopsidae (Sheliman-Keeve 
i997j. Why is the development of wings condensed into the only one instar cannot be hypothe¬ 
sized at the moment. 

(C) The unique shape of wing pads in Prorhinotermes is not easily explainer! because it seems 
that this shape does not provide better protection against damage to the pads in comparison with 
ihoir modal shape in other termites. Rather the opposite seems true: the nymphs off simplex with 
damaged pads were occasionally observed (junior author pers. observ.), and the damage lias been 
similar to that described in kalotermitids by Koisin (1994). 


CONCLUSION 

Taking into account the fact mentioned sub I a, 2, and 3, we suggest the following modification of 
classification of insect ontogenies (Sehnal et al. 1996). New or reinstalled terms are italicized. Distri¬ 
bution is imposed upon a cladogram in Fig. 1. 

\. Ametaboly 

1.1. Apterous ametaboly 

1.2. A late ametaboly 
2. Metuboly 

2 . 1 . firometaboly 

2.2. Hemimetaboly (some tuxa with unuplery) 

2.2>.FroneomelatH>i\ (in Prorhinotermcs) 

2.4 Ncomeraholy (remetaboly in I ercbxantia,diamaaboly in Tubulifera, allometaboiy in Aleyrc 
domorpha, homumetaboly in Adelgoidea, parametaboly in Coceomorplia males) 

2.5. Ilolometaboly (inch its apomorpic conditions) 
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Abstract The name Pha'ucrus humberli Tounier, 1889 is slated as homonym foi P humbvrin Tournicr, 
1872 P kiimbcrin Tournicr. 1872, P humbmi Tournicr, 1889. P ru/ipcs Tournicr, 1889 uni P quenus 
Tournicr. IS 89 arc propose J as junior synonyms o: P cor uncus Panzer, 1797. P minutus Tournicr, 1889 
as a junior synonym of P subsinatus Cylicnnal, 1813 P Jimetanus var humbern Rye, 1872. Phalacrus 
hianbaii FlacH, 1888 and Ohbrus helveticus Rvc, 1876 arc proposed as nomina nuda The name Phahurus 
nignnrn (Marsham, I8l>2> due In Us priority replaces Phalucm. » cartas Stunn, 1807 f.7 sulcaius Tournicr, 
1889 is (imposed as a iurrr<M synonym of O hq/udus Sturm. 184b ;tml O bulgarum Ret tier. 1899 as a junior 
synonym of 0 gcrhatdu Ftaelu 1888 The name of U hehelicus Rye, 1876 is corrected as 0 Helvetic u\ 
Toumicr. I8 7 6 The l-ctotypiis of Phatacrus quercus Tournicr, 1889 Snlbus polygranuna Rcittcr. 18SS. 
S mvndiunus $vcc, 1992. S hifureus SvcC, 1992, S canfiuus §vcc. 1992, S umilu Svcc. 1992, S rhiuensiv 
l>vce. 1902 and S interpcuilus §vec, 1992 arc transferred to the genus Astenulus Gutllcbcau, 1896 

Taxonomy. norncnclaturc. Coleoptera. Philacrldac. Palaearctic region 


INTRODUCTION 

Duo io participaimg on ihc furthcoming Catalogue of Palaearclic Coleoptera many of the original 
descriptions of the Palaearctic Phalacridae as well as the types have been studied This paper 
includes the results of f he studies, which should be publishing ahead at last in i 999. 

MATERIAL 

The paper is based mainly on Hit matcual deposited m the author’s collection am) also on the Swiss Phalacridae 
coming from the Tourtuer’s collection deposited in ihc Museum national d'Hisloirc naturellc. Pans (in the 
following test Ml IN!’) further the types deposited tn MHNP, in ihc Hungarian Museum of the Natural History. 
Budapest (fINilM) and in the Dcaeschcs Fntomolopisehcs Insiitut, Ebcrswaldc-Tinow (DF.I) were examined 
Tire data taken from Ihc locality labels arc given with authors' remarks placed in parentheses following data 
nuiinlv of the specimens labeled or believed to be types They arc concerning the way of'willing of data One of the 
reasons is the information personally given by Claude Bcsuchcl (Musoum d’histoue naturellc, Gendve) that the 
fouTmer’s material houscc m MHNP is not labeled by the names on pins with beetles Ihc names arc indicated on 
labels fixed in entomological boxes and the beetles arc stuck near them 
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RESULTS 

Phalacrui coruscus (Panzer, 1797) 

AiU'iOlunia coruna Panzer. 1797; 10 

Phalacrus Huntbtnu Fournier. I»72: Rye 1872; 37. *jn. n. 

Pfitifiiau.'i Humberti Tourmcr. 1889‘ 28, sya. n.; fiom. n. 

Phalacrus corratcu.s vac. Humbert i Tourmcr, 1876 Rye 1876: 177 

Pha/aerns jimt'tanur mi Humbertt Rye. 1872. Hclschko, 1930: 7. Hum. nud. 

Plitllotnt± Humbciti Hath. 1888 Hclsctiko. 1930 8 noin. nud. 

Phaiacn u ijuercuy Toumicr. 1889. 8. »yn. n. 

Phuiiu nis ruftpes Tourmcr, 1889 8, »yn. n 

MaTFKul (XAMiNtD P btimberti Tourmcr. 1889, net- 1872 1 female. Penny, 9 Jinn, Humbcrlu fype (all handwnt' 
icn). Type. Museum Pans, Coll M Pic'Tournicr (all printed); 1 *pcc:ncn (sex uidci), Percy.. Mindura Pin', Col) 
M Picffoumicr: I spec . Peney. 16 n 89, Musdum Pans, Coll. M Pic-Tournicr, 1 xpcc, B. C Frer. 22 12 67. 
Museum Pari.', coll M Pic.Toumicr, 4 spec , Peney, MusCtim Pans, Coll M Pic.Toumicr. (all dcposiliMl i», 
VIMNP Uiiilcr the tlnmc hunthrm Tourn n sp) P qncrus Tourniur. 1889: LcclOlypc (Fere deMgnalctl). female, 
Pcncy, lype (homlkvijlujo). Museum Pans, Coll. M. Pic/Tourmcr (primed); I male, B «l Frer, 22.12 67, Museum 
Pans. Coll M Pu9Toumier, 1 spec l*c* ir.dct). Saleve, 10 2 67, type deem (handwritten). Type, Museum Paris, 
Coll M Pic.Toumicr (pruned), 3 males, I female, Salcve. 10 9 67, Musfcun ram. Col! U. Fie'Toumicr, (all 
MHNP under flic name quervus Town ji sp > P rufipes Tourmcr, 1889 female. Fancy (handwritten), Muscat 
Pans, Cull M PiCrToumicr: (Ihe specimen slicked in MHNP under label rufipes Tourmcr n sp) 

Remarks. Phalacrus humbenv. P. humbertii Touriv.er. 1872 was described in the Rye's paper (1872) 
as "Phalacrus Humberts* Toumicr”. In llie original descripnon it was mentioned that Toumier had 
examined a specimen probably coming from England winch was sent to him by Rye for the determi¬ 
nation. Toumier had recognized the specimen as a representative of valid species, new to science. 
According to the Article 50 (a) of the International Code of Zoological nomenclature, 1985. 3rd 
Edition, the species should be consider as described by Toumicr with the date of the description 
1872. Later Rye (1876) mentioned, that Toumicr had Consider the raxon for a variety of P. coruscus 
Panzer, 1797 (originalv only "a variety of corniscus"). Till now the species was mentioned (Her 
schko 1930) under the name var. Humbertt Rye, 1872 under P.fimetarius (Fabricius, 1775). 1 lei- 
schko (1930) listed further P Humbert's Flach(1888) as a junior synonym of/* fimetarius. This is 
incorrect because Flach (1889) did not describe any species under the same name but he mentioned 
P. corruscus v. Humberti Rye. Further Toumicr (1889) described the species under ihe name Pha- 
laents humberti. Toumier as the author of this name was normenftoned in any of following papers. 
Fournier obviously based his species on the specimen sen: to him by Rye for the determination, 
further on specimens from Switzerland cited in the material examined and also on specimens from 
F rance which are unknown to me. Toumier’s specimens of/? humberti coming from Switzerland do 
not significantly differ from R. coruscus. Thus tlie nomenclatoric changes mentioned above are 
proposed 

P qucrcus Tourmcr, 1889: Among the 7 specimens of P. qucrcus housed in MHNP only the 
female labeled "Peney” should be considered as the type. It is designated here as the lectotype. All 
Toumier’s specimens mentioned under material examined above including the lectotype agree well 
in all external characters with/? coruscus. Till now (I letschko 1930) the species was listed as a junior 
synonym of/* brisoun Rye, 1872 

P rufipes 'Fournier, 1889: Nearly certain the specimen examined is the type. It agrees well in all 
external characters to /* coruscus-, thus it is proposed as a new junior synonym of the species 
mcrwonctl Tr/i now (Hvlschko 1939) it was considered fora variety ofP. fimetarius. 
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Phalacrus nigrin us (Marsham, 1802) 

Dm males nignmlt Marfham, 1802 77. 

Phulairux curia* Sturm, 180? SO 
Mah.ru>> rulc/ulii Ciytlenlial. IR 11 429 

Remarks I he name Phalacrus nigrinus (Marsham. 1802) replaces Phalacrus caricis Sturm, ! 807. 
Balfou; -Brow ne first slated this nomenclaloric change in ] 938. Later Thompson (1958) rejected it. 
The evidences presented by Balfour-Brownc in his paper seems to be undoubtedly correct taking 
into account that Balfoui-Browne had identified the type of Marshain’s Derm es its nigrinus ac¬ 
cording its number in the Stephens’s collection housed in the British Museum of Natural History. 
London as Phalacrus caricis Slurm, 1807. Thompson (1958) based his rejection of the Balfour- 
Browne’s change only on belief that the original description was not fit to the specimen of Derm- 
cstes nigrinus deposited under the name Cercycn nigrinum in The Stephens's collection and 
further on (he information that the true type was not preserved in the collection. Thus the change 
of the status of P. nigrinus according to Balfour Browne is again proposed. 

Phalacrus substriatus Cyllcnhai, 1813 

Phalucnu xuhrlnalux Oyllcnhal, 1&I3. 428 
Phuhtru* minulu* Toumici. 1868: 143. syn. n. 

MatisiaI. ExAMPtfb P minutus: female, Pency (handwritten), Museum Paris, Colt M PicfTounucr (punlcd) {MHNP). 

Remarks. Helschko (1930) listed P. minutus as P. substriatus var. ? minutus Toum., 1868. Alt- 
ghougb not labeled as a type, ibumier’s specimen was stuck in MHNP under the name minutus 
Toum. n. sp.. Thus the specimen is probably the type. Specimen - a female with pulled out rather 
damaged ovipositor well agrees in all external characters with the original description and simul¬ 
taneously with P substriatus. No other specimen from the type locality labeled as P. minutus is 
present in the Toumier’s collection. That is why it is proposed as a junior synonym of P substriatus. 

Olihrus flavicornis (Slurm. 1807) 

Phalacrus Jjavicorms Sturm. 1807 78 
Ohbrus helveocut Toumicr. 1876 Rye 1876. 177. 

Olihrus hcivelitus Rye, 1876 Helschko, 1930: 25, notn. mid. 

Material examinuj O iieKeiiau Toumicr. 1876. I male, 1 spec, (sex indci), Pcncy. Juliet, Lcomocein autumnalc. 
Museum Pans. Col! M Pic/Tounucr, 1 spec , B. d l ; rcr, Juin 72, Museum Pans, Coll M Pic.Tounucr; I female, 
B. d Bex. 17 Aout. Museum Pans, Coll M PioToumicr, I male, London. Jinn 72, Museum Paris, Coll M.Pic' 
'1‘oiinni*; J mall- I fanule. Pcncy, I. Aui., in copula. Museum Pans. Col). M Pi&Tojnwe*; I make. I female. B 
d. Kivr. Jum 72. type dcssmi (handwritten). Type. Museum Pans, Coll M Piefloumicr (printed): (all id MIINP 
stuck under the name Helvetica* Toum ). 

Remarks. Although 2 specimens were labeled as the types, the lectoiype was not designated. The 
true type comes from Caterham 

In die original description (Rye 1876) it was mentioned (hat Toumicr had returned to Rye a 
specimen coming from lingland under the name Olibrus hclvetlcus. Rye 1.1876) named the species 
Olihrus hclvetlcus Toumier. Toumicr obviously had recognized the specimen as a representative 
of species new to science. According to the Article 50 (a) of the International Code of Zoological 
nomenclature, 1985, 3rd Edition, the species should be consider as described by Toumier with the 
date of the description 1876. 
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liking into account the fact that eighth of nine of the Tournier's specimens including the 
specimens lubeted as the types are O. flaviaorms I propose O. helveticus Tournier, 1876 as a junior 
Synonym o fO. flavicomis (Sturm, 1807). The ninth specimen from I .ondon (Switzerland) is in fact 
Cl. affmis Sturm, 1807, 


Olibrus liquidus E rJcJison, 1 #45 

Olibrus hqiudus £n:haon, 1845 111 
Olibrus sulcatus Toumicr, 1889. 91, syn. n. 

Material examined O sulcatus I female, Pcncy, 24 vu 85 (harKlwnlten), Museum Puna, Coil. M PicToumicr 
(printed) On MHNP stuck under ihc name sulcatus Toum ). 

Remark. ’Fournier's Olibrus sulcatus labeled as the Type from Peney is a monstrous specimen with 
deeply silicate elytra. The author identifies it as O. liquidus. Tlie species was not mentioned in any 
literature since the year of its original description. The unfinished Tournier’s work {1889) in which 
O. sulcatus was described in a key did mention neither type locality nor number of the types So it 
was not possible to verify if the example examined is the type. Bui there is a high probability that the 
data about types were never published. That is why O sulcatus Tournier, 1889 is proposed as the 
junior synonym uffl. liquidus Enchson, 1845. 


Olibrus gerhurdti Flacb, 1888 


Olibrus gerhardli Flacb. 188ft 14. 

Olibrus bulgarirus ttcillcr, 1899 158, syn. n. 

Material txAyiNLU Olibrus bulganeui Reiticr. 1899, hoiclypc (sex indct), »ul£ Slim IMunina, leg E Mcrkl, 
hnlotypus; aaratype, male. Bulg. Siar3 Planma. leg. V. Mcrfcl, Olibrus bulgaticus Rn n. sp., Bulgaria, all IINHM 

Remark. Both types of Olibrus bulgaricus agree well in main characters including the shape of 
male genitalia (examined in the paralype) with Olibrus garhardti. I hus it is proposed for the junior 
synonym oi 'Olibrus gerhurdti Flach, 1888. 

Astenulu.spolygramma {Mach, 1888 ), comb. n. 

Stilbus pchgniM.mu Flach. 1888 75. 

M.dcriiil examined Stilbuv jHilygrumma Flach. 1888 holotypc, female, Syria, Kaila, Rciltcr (labelled by in known 
entomologist ns hc-loiype); puratypes (labeled as synlypes], route, Syua. Kaifu. labeled by Flach as v iyp!. poly- 
gramma m fcnuite. Syria, (labeled by Flach us “polygrammu m.” Specimen labeled as Jsolotypc dcposiled in 
HNHM. ihc rest in DJ:I. Asienulus micropus, (iuillcbcau. 1896 hololypc, male, Alluaud, IJicgo Suarez. Museum 
Pans. Gutilcbcau, Coll (icnctalc, Holotypc, Asienulus micropod us n. sp. G (ihc name micrapodus does mil agree 
w;|)i iho name micropus published m ihc original description) 

Remark. The specimen of Stilbus polygramma labeled as the hololype as well as the other types 
examined agree well in all generic significant characters withAstcnulus micropus which is the type 
of the genus. Thus Sulhus polygramma Reitter, 1888 us transferred to the genus Astenulus Gitille- 
beau, 1896. 



Astenulus meridianus (Svec, 1992), comb- n. 

Stiibiit merutiumu Svcc. 199? 432 

Remark. The main generic characters mStilfnis meridianus arc equal lo those in the genus Astenu- 
lus. Thus Sti (bus meridianus Svec, 1992 is transferred to the genus-irte/w/wsGuillebeau, 1896. 

Aslenulus bifurcus (Svec, 1992), comb. n. 

Stlllw\ bijurcus Svec. 1992. 43d. 

Remark. Flic main generic characters in Stilbus bifurcus are equal to those in the genus Astenulus. 
Thus Stilbus bifurcus Svec, 1992 is transferred to the genusGuillebeau, 1896. 

As ten ulus ennfusus (Svec, 1992), comb. n. 

Snlhux ionjusuv Svcc, 1992 416 

Remark. The main generic characters \n Stilbus ennfusus arc equal :o those in the ge-nus/trrr’n.v/u?. 
ThusS/<V/'us con/usus Svec, 1992 is transferred to the genus Aslenulus Guillcbeau, 1896. 

Astenulus similis (Svec, 1992), com. n. 

Snlbm s mil is Svcc. 1992 436 

Remark. The mam generic characters in Stilbus similis are equal to those in the genus Aslenulus. 
Thus Stilbus meridianus Svcc, 1992 is transferred to the genus Astenulus Guillcbeau, 1896. 

Astenulus chinensis (Svec, 1992), comb. n. 

Stdbiu chinensis Svcc. 1992 438. 

Remark. The main generic characters in Stilbus chinensis are equal to those in the genus Astenu¬ 
lus. Thus Stilbus chinensis Svec, 1992 is transferred to the genus Astenulus Guiilebea j, 1896. 

Astenulus interpositus (Svec, 1992), comb. n. 

Sulbux interpostius Svcc, 1992 419 

Remark. The main generic characters in Stilbus interpositus are equal to those in the genus 
Astenulus. Thus Stilbus interpositus Svec, 1992 is transferred to the genus Astenulus Guillebeau. 
1896. 
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In memory of Professor Sergdj Hrabe on his 100"' birthday 

Prof. RNDr. Sergej Urate. DrSc., was bom on 16 July. 1899 in Moscow and died on 29 March. 1984 
in Brno. 

Prof. HraWs parents come from Slany in Bohemia, but they lived in Moscow. Prof. Hrabe 
attended elementary school in this country, but secondary school already in Moscow, where he 
also started his university studies. When revolution broke out in Russia, the Urate family returned 
to the newly established Czechoslovak Republic. He finished his university studies at the Faculty of 
Science. Charles University in Prague. After obtaining the degree of Doctor, he took a job as an 
assistant at the Zoological Institute of the Faculty of Science. Masaryk University in Brno. In 1933 
he became associate professor and in 1938 he was to be nominated extraordinary professor. I he 

closing down of the universities postponed his being appointed 
professor until 1946 (with effect from 1945). when he became full 
professor of general and systematic zoology. During the occupa¬ 
tion he worked in the Research Institute of Agriculture in Brno. 
In 1946. after Prof. Zavfel's death, he became head of the Zoolog¬ 
ical Institute (later the Department of Zoology anil Anthropolo¬ 
gy). which function he held until the year 1970. The renewal of 
the institute devastated by the war required an immense activity 
and manysided effort of the new head. 

His scientific career begun as early as during his university 
studies in Prague, where, at the instigation of his teacher. Prof. 
Al. Mrazck. some groups of ring worms became the centre of his 
attention: he dealt above all with the families Lumbriculidae. Phre- 
oryctidae and NJaulidae. 

The first publications of Prof. Hrabe were based on material 
collected on the territory of Sub-Carpathian Ruthenia. I le caned 
out the sampling and the procession together w ith his contempo¬ 
rary and also specialist in Oligochaeta. Dr. Cemosvitov. From the Sub-Carpathian Ruthenia they 
desenhed a new genus and species A nasty I us powus and new species Rhynchelmis vejdovskyi 
and Bvthunu/nus suhcarputicus. Besides, Prof. Hrabe collected material at numerous localities in 
Bohemia. Moravia and Slovakia. Front those collections he described a number of new species and 
some genera: Lamprodrilus mr&zeki, Stytodnlus hrachystylus , Moraviodriluspvgmaeus, Tubifex 
moravicus. Trichodrilus moravicus, Trichodrilus tatrensis, Talriella slovenica. Paranais frici. 
llyodrilus vejdovskyi. llyodrilus mrdzeki and Peloscolex zavreli. 

Outside Czechoslovakia Prof. Urate made numerous trips abroad, particularly to the Balkans, 
where he obtained rich material. He devoted an extensive paper to Oligochaeta from Lakes Ocltrid 
and Prespa (1931). where he also solved zoogeographical. phylogenetic and ecological problems: 
lie carried out bathymetric distribution of Oligochuotu. From the taxonomic point of view- he de¬ 
scribed many nevv species of the families Tubificidae. Lumbriculidae and Phreorycndae In the 
collections of Prof. Komarck from Lake Janina and from the Isle of Korfu he found another new 
genus and species Epirodrilus michaefseni and from the collections in Macedonia he described 7 
new species Also the lubriculid worm Bythonomus sulci found by Prof. Kratochvil in the cave 
Pcelina petina was described as a new species. Unique results were due to the procession of 
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material from the fomter Soviet Union from the acquisitions of the eminent limnologist, Prof. Helm¬ 
ing which came from Lakes Chalgar. Issyk-Kul and Aral. Further he processed collections from the 
excursion of the Academy of Sciences, USSR, headed by the ichthyologist Prof. Berg. Various 
specialists sent him material for determination from other countries as well, such as Bulgaria, Roma 
nia, Iceland, the Congo, Guana (reservoir on the Volta). Often are quoted his original papers on the 
fauna of marine Oligochaelii Iron: the Black and the Mediterranean Seas. Altogether lie processed 
biological material ofOligochaeta from 13 countries of Europe, Asia and Africa. The balance of his 
whole life are descriptions of 15 genera new for the science and 88 new species of Oligochaeta I lie 
evaluation of his scientific work appeared in a six-language catalogue "Nomenclatura Oligochaeto- 
logica” by the authors J. H. Reynolds and D. G. Cook which appeared in Canada (1976). The 
authors of the catalogue rank Prof. Hrabe among the most eminent specialists in the group of 
limicohc oligochaetes and they evaluate highly his share in the cognition of the hitherto almost 
unknown sea fauna of tub ilex worms. His valuable legacy for the further generation of specialists is 
the monograph: The Water Oligochaeta of Czechoslovakia (1981). published in Czech. 

From anatomic papers his study of Enchytracidae is worth mentioning. In them he described the 
mouth organs and explained their function, he also solved the problem of the so called chromophil 
lie cells and demonstrated their importance for metabolism. 

Prof. Hrabe also paid attention to furher groups of invertebrate animals. With Prof. Absolon he 
described an interesting polychaete worm -A farijugia cavatica from caves in Herzegovina. From 
among crustaceans he dealt with Anostraca, Conchostraca, Amphipoda and Isopoda. In the High 
Tairas he discovered a new species for Czechoslovakia, a glacial relict - Branchinecta paludosa. 
At the Brno Reservoir he discovered another new species for Moravia - Pectinate.Ua magnijica. 
This species was introduced to our country from North America. From the family Chironomidae he 
described a new species Diamesa mohelnicensis and he also described a new type of cysticersus 
fottnd in Lumbriculus variegatus from Iceland. 

Of fundamental importance was the publication of several volumes of“KH6zvifeny CSR’’ (The 
key of the fauna of the CSR) which originated at the instigation of Prof. Hrabe. He was editor of 
Volume I. Klic zvifeny CSR J (Key of the fauna of the CSR I) (19 54), in which he processed some 
water groups of animals. 

Besides invertebrates, Prof. Hrabe was also interested in fish, which is documented by the 
papers: “OporravS nejmladSibokapfibopludku” (The food of the youngest caip fry) and "KanibaJ- 
ismus kapriho pludku" (Cannibalism of the carp fry) (together with Prof. Kostomarov). Of great 
importance for practical fishing was the publication of the manual “Klif naStch ryb" (Key to our 
fishes) (together with 0. Oliva; 1953), where also the first find of the species Proterorhinm mar - 
moratus on the territory of Czechoslovakia was described. This “Key" became a basis for the 
extended publication in the book “Stavovce Slovenska I” (The Vertebrates of Slovakia 1) (together 
with O. Oliva and J. Lac; 1968) and for another manual “KliC naSich ryb, obojzivelniku a plazu" (Key 
to our fishes, amphibians and reptiles) (together with O. Oliva and li Opatmy; 1973). 

Prof Hrabfealso dealt with general hydrobiological problems. From that sphere the most impor¬ 
tant is the paper “Bealicka zvjfena tatianskych jezer" (The benthic fauna of the lakes of the Tatra 
Mts.)( 1939) in w'hich, on ihc basis of extensive material he built up his own typology of the lakes of 
the Tatra Mis. and objectively corrected Thienemann's distribution o flakes according to midge 
larvae. 

Together with Prof. Zavfel, also interested in water fauna, Prof. Hrabe is one of the founders of 
the Bmo hydrobiological school which is well known abroad. 

Prof I Irabf also paid great attention to pedagogical work. Already as an assistant of Prof. Zavfel 
he introduced a new' branch of methodology the microscopic technique which was an extraordi- 



nary countribution to the scientific work of the graduates zoologists in the most varied biological 
branches. Thanks to him three university textbooks were published. He made it possible to publish 
the textbook Zoologic (Zoology) written by Prof. E. Bayer, because after (he author's death he took 
over the edition ol’the book. He himself translated from Russian the textbook Zoologie obrallovcu 
(Zoology of vertebrates) by SI’. Naumov (1955,490 pages) and the textbook by V.A. Dogel devot¬ 
ed to die invertebrates (1961; 598 pages). The two textbooks were the only national textbooks of 
zoology for a long time. The pedagogical activity of Prof. Ilrabe was characterized by immense 
accuracy, precision and didactic mastership. He laid great stress on practical identification of ani¬ 
mals and their observation in the field. He cared for students irrespective of time and effort connect¬ 
ed with «. 

Professor Hrabfi was also active in scientific and professional societies, where he worked in 
editorial boards, scientific commissions, etc. Thus, he was a member of the editorial board of the 
Vistnik fcskoslovcnske /oologickl spolecnosti (The Hullction of the Czechoslovak Zoological 
Society! and for many years the chairman of the Natural History Club of Brno (from 1954 after the 
death of J. Podpcra, a member of the Czechoslovak Academy of Sciences), where be unselfishly 
provided die lecturing, publicauon and excursion activities. The excursions organized by the “Club” 
were very popular with both students and the broad public. 

In professional circles Prof. I babe was greatly esteemed. In his honour i2 taxaof rhe most varied 
animal groups were named, such as Eophila hrabei Cernosvitov, Beramyia hrabei Mayer, Spani- 
otoma hrabei Pagast, Niphargus (atre ns is hrabei Karaman, Praionemiira hrabei RauSir, Ony- 
chiurus hrabei Rusek. HrabieUa periglandulata Pizl et Chalupsky. 

As an appraisal for Czechoslovak science Prof. Hrabfc was awarded the memorial Gold Medal 
(1969) of J. E. Purkyne University in Brno, today Masarvk University, and lhe Order of Labour 
( 1970 ) 

Professor HrabC was an exceedingly modest, immensely industrious and singularly enthusiastic 
scientist and university teacher who ingratiated himself with everybody listening to him. 

Vera Opruvilovd and Edmund Sedlak 

BIBLIOGRAPHY OF ZOOLOGICAL PUBLICATIONS BY SERGfiJ HRABft 
Scientific papers 

1926 

liber cir.c ncuc Lunbneulidcr-An (Rhynchclmis Vcidov&kyi n sp) Zool An: 65‘26S-268 (with 1. Ccmosvilov) 
tin ni5iivc.il, rcprc.-cnlanl du genre Rhynchelmis Hoffm. (Rhyncholmis Vcjdovskyi n. sp 1 Vest. Krai f"i». Spolec 
Huuk Of ft) 1926 1-12 (will) L. Cornosvilov) 

1927 

Ubcr cine nsrue Lumbriculiden-Gallung Anustylus parvu* ng n.sp. aus Kaipathcrassbinil Zoo! Arr 71 20"} 207 
(wi(h L ClTOOSVitov) 

Rhynchclmis Komircki, cine ncuc Lumbnculidcn-Ari aus Macedonian Zool Am. 71 170-175. 

1929 

LaciprodriJug MicJwclscm. cine ncuc Lumbncuhden-Art uus Mazcdomcn Arch Hydrohot 20 16J-179 
LamproanJus mrArcki. cmc ncuc Lumbriculidcn-Art (Oligochacta) aus U5hcr.cn Zool Jb Sysi 57. I9&-2I4. 
Z.vt ci ncuc I umbiiCulidcn-Ancn. rowiC Cinige Dcmcrkungcn ZUr SyStcmatik cimgcr bciciW bckanntcf ZooI An:. 
84 9-71 

[Contribution In llic knowledge of Moravian lubificids and lumbriciihds] fitrjt Laly 14 I 6 (w C?i>ch) 

(Jbcr die OJigochaicn dcs Tachalkar-Scc* Rus. Cidrobiol Z.u"ial. 8 211 2 It) (with L CcriHMYitov) 
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193 U 

Ubcr cicct dojcd SusswasscrpoLyehiiotcr. auj yen HoWctigewasscm dpr Herzegovina Zoo! Am 88 24‘) 2M (will) 
K Absolor) 

[Corfcibiiuor. in the knowledge of oligochaeu from the lake Janmy, its surroundings and from the island of Corfu| 
Fiat Knil Ce v Spoln Nauk iir /// IWO 1-M (in Czech) 

1931 

liber cine Tuhificiden-Gattung Bpirodnlus (Ohgochacla) nebsl Bcitragcn zur Kcnntms von Tubitex blanchardi 
Too! Anz 93 309^316 

Die Oligoehaelcp aus den Seen Ochrida jrtd Pretpu Zoo/ Jb Syst 61 I 63 

1932 

(Byfhoroimis Silica n *p, in: muvenu Oligcehcle cavcrmiolc) Phrodtt 25 I 3 (in Czech) 

Sjr la structure Jc Porgunc buccal do pharynx, dcs gltndcs scptalcs ct dcs nerts sympathetic* chez les fcnchytrcides 
Spiry Phr Fak Untv Brno 159 3-39 

1933 

Zur Kcnntms dcs Pclodnlus Kiacpelmi (Michaclscn) Zuol Ant 104 225 228 
(Tubitex (Psammorycles) moravtcus ri ip | Soar Klubu Phr Brno 16 48-52 (in Czech) 

1934 

Tubiiex (I'sammoryclcs) moravicus n >p Zuol Anz 107 33-39 

Das Mundorgan von Enchytracus albidus. Aehacla bohcmica und cinigen and ere n Enchylraciden Zoo! An: 106 
245-251 

Bylhonomus Sulci, cine ncuc Lumbncul:der.-Art aus cincr Hohlc dcr Herzegovina Zoot An: 106 314-317 
bin ncucr Fundort von Hianchinccta paludosa (O F Muller) in dcr Hohen Tatra Anh Hydrobwl 27 277-285 
j'Jbcr die ungcschlcchllichc Vcrmchrung dcs Bothctoncurum vcjdovkyanum Stole) Shut Ktubu Phr Brno 17 13- 
18 (in Czech) 

[On Pcc’tnalclla magnifies and some other bryozoids) Vida Phr 16 89-92 (tn Czech) 

1935 

[t'bcr Moraviodnlus pygmacas n g n sp , Rhyacodrilas falciformis Br, Uyodnlus bavaricus Oschm und Bothnoncurum 
veidovskvanun St | Sptiy Phr Fak Unto Brno 209 1-19 (in Czech) 

[Oligochactcn dcs JssykkulsccsJ Trudy Kt/giz Kompiex ExpeJ . 3(2) 73-85 (in Russian) 

1936 

[lter Dorydrilus (Piguclia) mirabihs n subgcn n sp aus cincm Sodbninnen in der Umgebung von Basel xowic uber 
Dorydrilus tDorydrilus) rmchaelseni Pig und Bichacta sangutnea Bret) Sptsy Phr Fak Untv Brno 111 1-18 
(in Czech) 

Trithodrilus Slrardi n sp, cm ncucr Vertreter dcr Hohlen Lumbnculidcn Fesischr Prof Dr E Strand (Riga) 1 
404-40? 

[Zur Kcnntms dcr OOgochocten dcs AralsccsJ Bui! Sci Ac USSR, No 6 1265-1276 (in Russian) 

[An arctic aroslract Branchyrccla paludosa (O F Mull ) in the High Tatra Mis) Veda Phr 17 125 (in Czech) 

1937 

[Zur Kenntii.s <ks Laniprodrilu$ tnra/eki Hr. Aulodnlus plunveta Pig und Aulndrilus pigneti Row) Sbur Ktubu 
Phr Brno 19 3 9 (in Czech) 

[Contribution a la repartition gcograpKtquc d'Anostraca ct dc Conchosiraca cn Tcbccoslovaquic) Folia Entomol 
1 33-39 (in C./xch) 

Contribution a l'etudc du genre Triehodnlus (Oligoch , Lumhncululac) cl description de deux cspcccs nouvcllcs 
Bull Win R Minor Nalur Belg 13 |-?3 

1938 

I'nchodnlus nvoravieus und claparedoi, ncue T.umbnculidcn Tool Am 121 73 85 

; bcilrag zur Kcnntms dcr lauta dcs Glatzcr Sclincebergcs) Sbur Ktubu Phr Brno 20 I 10 (in Czech) 

I Bei'rag zur Kennwm dcr OJigocbactcnfsuna Bohinr.os) Sbor Ktubu Phr Brno 21 1-8 (in Czech) 

1939 

[OUguchetci aqualiquc* dcs Humes Tairas) Vis! Cr Spolei' Zoo! b-1 209 236 (m Czech) 
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